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()- lot DISCAPS 

~J 
RMC ‘‘Wedg-Loc’”’ DISCAPS are designed specifically ‘ RM 
to cut assembly time on all types of electronic equipment wes 
using printed circuits. | || 
The exclusive wedge design of the leads on these new type DISCAPS 
locks them firmly in place on printed circuits . . . eliminates their 
falling out during production line operations. . . insures a uniform 
connection with a minimum amount of solder. 
Available in capacities between 2 MMF and 20,000 MMF in 
temperature compensating, by-pass and stable capacity types, ‘‘Wedg-Loc’”’ 
DISCAPS will provide worthwhile economies on printed circuit 
assembly. Suggested hole size for ‘“‘Wedg-Loc’’ DISCAPS is a .062 square hole. 


BOOTH 518, Components Ave., I.R.E. Show 


DISCAP 
CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
SS — d Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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FRONT COVER: 43rd ANNUAL IRE CONVENTION being held in New York City, March 21-24, is once agai 
the focal event of the radio-TV-electronic industries. Aerio! photograph looking north from lower Manhatta 
shows location of Waldorf-Astoria and Belmont Plaza Hote where convention headquarters and technica 
sessions are held, in midtown area. IRE headquarters are a short distance north, bordering Central Park 
Kingsbridge Armory and Kingsbridge Palace, scene of exhibits and technical sessions, are located in the Br 
More than 40,000 are expected to attend. For complete convention information, see page 88 


VISIT TELE-TECH & ELECTRONIC INDUSTRIES AT THE IRE SHOW — EXHIBIT BOOTH 642 
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COMPLETE LINE of filters for every chann¢ 
and band width...in Standard, Miniature 
¥ Subminiature and “Tom Thumb” sizes 
many available from stock. 
: MINIATURIZED filters that save 80% spac g 
Ww 
retain all desired attenuation characteristics ‘ 
te 
HERMETIC SEALING, OCTAL PLUGS and othe! 8 


only Burnell offers 


new features. 


YOU oc 


SPECIAL PHASE LINEARITY characteristics 


to conform to new concepts of high accuracy 
* > . . 
_ 7 PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS e telemetering practice. 
‘i Channel Freq Bord Bord — a 0-8 Attenuation : 
Width | Width 9 SPECIFICALLY DESIGNED for telemetering, 
| | g 
j | Type No.| Type No.) W-  L- _H-| 15% B. W. | 30% B. W. these filters have found great utility in a 
400 CPS. | S-15456 4DB — 15%, | 4DB —30°/ wide variety of communications and 
4 és spoon ‘ipranid 2x6x2¥% | 3ibs. | 2008 —23%, | 20DB — 46%, trol ti 
: se | S18459 | [008 — 27%, | 40DB — 54°, control applications. 
1300 S-15460 3.5DB —15°/, | 3.5DB - 30% : E 
1700 S-15461 1% x 4/2 x 2/4|1 Ib. 7 or | 20DB — 23%, | 2008 — 46°, APPLICATION ENGINEERING service plus 
rss — parclietic Denese. complete technical literature. Write 
2570 S-15463 
3000 $18086 Dept. ...., for Catalog 102A. 
3900 S-15465 | $-15479 
4500 S-15466 
5400 S-15467 | S-15480 
7350 S-15468 | S-15481 | 
10500 S-15469 | $-15482 3DB — 15%,| 3DB — 30%, 
12300 S-15470 | S. 1¥yx3%2/, | 9% on. | 200B — 23%,| 2008 — 46%, 
i4500 S-15471 | S-15483 40DB — 26%, | 40DB — 52°, Teletype: Yonkers, N.Y. 3633 
22000 S-15472 | S-15484 
‘ 27000 S-15485 
30000 S-15473 | S-15486 
40000 S-15474 | $-15487 
52500 S-15475 » ° }H 
70000 S-15476 | S-15488 | BURNELL & C0 First in oo! 
_OPTIMUM OPERATING IMPEDANCES SOCKET TERMINAL CONNECTIONS _ wa) INC. and Re! ted 
INPUT OUTPUT YONKERS 2, NEW YORK 
erminals ohms erminals ° m I ; 
7 ees bs CS. ee Pacific Division: 720 Mission St., S. Pasadena, Calif. Networ!s 
| Terminals 1 & 3 10000 ohms | Terminals 1 & 7 50000 ohms 
j tis.) 
: ee 
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2 Million Auto Radios 


{. Foster, vice pres. Bendix Aviation Corp., 


announces that his firm has been awarded con- 
tinuence of Ford auto radio business to include 
1956 models. They have made 2 million sets to 
date. Here's what was needed for manufacture: 
Number of parts 364,000,000 
Weight of parts 24,000,000 Ibs. 
Total continuous work time 3 years 
Number of solder joints 176,000,000 
Number of connections 280,000,000 
Length of hookup wire 3,640 miles 
End-to-end distance, all 

ts 332 miles 
Number of rivets 60,000,000 
Number of tubes 12,000,000 
Number of screws 42,000,000 


Length of wire for vibra- 
tors and output trans- 


f 


Approximately 


eceiver) 


ormers (two in each 


1,520,000 miles 


Germanium Diodes 


13,250,000 point-contact 


Lower Shipping Costs 


West Coast manufacturers are looking into 
consolidated shipping possibilities for small 
freight shipments weighing between 5 and 72 
Ibs. Such consolidation avoids high parcel post 
rates and permits minimum freight rates. Here's 
how they figure: 


a 
SAN FRANCISCO AREA 
app SAVE 
Wegh » Zone Via Frenght Via Consol tle 
10 1.95 6.00 100 95 
20 4.75 6.00 180 1%3 
40 5.70 6.00 > 60 4.10 
40 7.50 6.00 440 260 
50 6.00 4.20 180 
60 6.00 00 1.00 
0 6.00 5.80 20 
LOS ANGELES AREA 
Pp t 
Weg! “ a Freq al Least 
) ”s 606 93 102 
0 3 6.00 7 9 
) 5.70 6.00 ) s 
40 ) 6.00 88 
) 6.00 RS 
60 6.00 8 48 
) 6.00 l 69 


1955 Resistor Markets 
( Est.) 


Electronic Industry Figures 


The Los Angeles Chamber of Commerce, in their 
“Report on the Electronic Industry" revised to 
January 1, 1955 have included the following 
data summarizing the status of the industry in 


the metropolitan area for 1954 


Number of firms manufacturing 
electronic equipment, compo- 


nents and material 440 
Number of plant locations 502 
Number of products manufactured 172 
Total square feet of plant 

facilities 9,750,281 
Number of employees 69,637 


Annual Industry Payroll 
Number of firms doing research 


$283,000,000* 


and development work 203 
Number of engineering and 

design firms 23 
Number of service and 

testing firms 43 
INDUSTRY BILLING 
Dollar Billing (000 omitted) 

1941, 47,000 1943, 95,000 


; germanium diodes valued at $9,400,000 Composition ; ar 1953, 750,000 1954, 842,000 
: A e 1.5 billion units $35 million 
were sold in 1954. Of this number approxi- icant Cobian Whee 
. motely 7,000,000 were sold for use in en- oh eiien. cuits wen Estimated 1956—1,000,000,000 
tertainment equipment. It is estimated that Wirewound (all types) 
1e1 8 were sold for replacement purposes. 40 million units $55 million * Estimated 
GOVERNMENT ELECTRONIC CONTRACT AWARDS 
This list classifies and gives the value of electronic equipment selected from 
: contracts awarded by government procurement agencies in January 1955. 
uracy Ae er Bees 1,524,463 Film, radiographic ......... 29,825 Radar Sets .... 5,927,347 
NMOS ok oa aie ane 215,362 Fiuorgraphic Cameras 85,991 Radio Sets ... 7,871,225 
mplifiers & Gyros . 1,856,111 Generators ....... 1,392,165 Radomes ain alt ads i afodc tocd 36,851 
mplifiers, trigger 76,580 Generator Sets ...... 6,060,407 Recorders, radiosonde .. 127,422 
- OG aes & 85 425,732 Generator Sets, motor . 65,757 Rectifiers ....... EE. 2 27,830 
a ntenna Assys 2,418,859 Generators, signal 317,891 Repair, computer components 160,438 
: ntenna Controls 236,710 Goniometers 100,406 Repair Parts, gyro compass .. 97,424 
WINN hook cs 3,774,214 Headsets sila inate te ea 271,999 Ws ec wcwas aie 25,244 
»x Relay Resistors 47,527 Ge ewe aia 20d oie wail 479,570 Rooms, shielded copper 30,900 
oxes, terminal 33,083 Kits, generator 29,408 Simulators, ground radar, 
ee : 210,776 Kits, limit-switch . 31,268 ete eee 100,668 
able, power ..... 30,275 Kits, modification 35,456 SS nee bs da wna caw ewe 28,935 
able, watertight 1,217,864 Kits, Parts, etc. 266,274 Solenoids, remote gun firing .. 26,193 
eee 30,423 Indicators ...... 776,596 Stereoplotter Projectors ...... 121,594 
rest Sets, radio 90,570 Inverters ..... 858,408 EER Eee Te 26,969 
2mparators, signal 289,421 Machmeters ec 224,871 SN gS eed ce Bde we dews 29,330 
omputers & Transmitters 563,877 Magneto Assys 36,355 Switchboards, fire control . 47,300 
ontrol Assys ... 98,637 Motor Assys 199,731 Switches, pressure .......... 64,928 
ontrols, frequency 85,575 Motors, Booster . 97,483 Telephone Sets Pee 90,246 
ountermeasure Sets 175,492 Motor Generators .......... 1,982,935 Test Equipment, Instrument . . 128,150 
ystal Units .... 44,113 Motors, servo 183,380 IE es 6.6 ok te nea ds 156,472 
vices, computer . ; ‘ 33,464 Multimeters 27,824 po eee ree 114,897 
ffuser-Mechanism Calibrators 26,982 Oscillators 218,944 Thermostatic Assys 46,425 
ones, target .... 5,198,558 Oscilloscopes , 65,498 pe ree ; 60,036 
ectrodes, welding 129,020 Parts, control ..... Mer 35,695 Transmitters, synchro ........ 150,960 
ee 91,682 Plugs and Receptacles ...... 36,410 Coe eee ee 3,064,856 
TEL 
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COMPARE TV joy.” 
TRANSMITTER, OPERATING 
CHARACTERISTICS... 


and you 


will 


prefer 


50 KW PLUS 


on any channel, including 13. Actual test results quoted 
from a “PROOF OF PERFORMANCE” 
a leading consulting engineer prove that an S-E 50 KW 


transmitter will deliver approximately 56 KW_ peak 


e& r 
on e O PROO O) 


Kt 


With S-E’s 50 KW VHF transmitter you get 50 KW PLUS 


test conducted by 


500 WATTS 


through to 


50 KILOWA 


"SUFFICIENT DRIVING POWER IS AVAIL- 
ABLE SO THAT EACH HALF OF THE FINAL 
AMPLIFIER IS CAPABLE OF DELIVERING 
ALMOST 28 KW PEAK."* 


The final stage of an S-E 50 KW 
sists of two 25 KW diplexed amplifiers. 


transmitter con- 


The above is a direct quote from a “PROOF 


authorized ERP. 


tName available upon request. 


OF PERFORMANCE” report made by a lead- 
ing Consulting Engineering firmt on an 
S-E equipped station — page 4, paragraph 2. 


power. Yet the very same transmitter can be run within 
specifications at power outputs as low as 30 KW or at 


whatever power level is needed to conform to your 


FULL COMPLIANCE WITH FCC 
COLOR REQUIREMENTS 


-E transmitters and amplifiers have such high at 
onochrome quality because the color quality is Pattern Taken Directly 
Iso exceptionally good. Designed for color, S-E treme: Cieiitennsllias’ Sheath 
ansmitters have never used the back porch clamp- ing Input To The Trans. 
ro technique. Curve shows excellent band width mitter 
@ssuring full response up to 4.2 mc. FCC require- —— — 
Wnents pertaining to amplitude vs. frequency re- ‘ 
ponse for the system can easily be met, as S-E 
fransmitting equipment uses but a very small part 


of the variation allowed. For proof that S-E trans 


mitters and amplifiers will transmit superlative F 
éolor signals . ... for proof of essential linearity... : 
gee stair-step patterns showing input signal and > 
linearity of output signal through the transmitter 
+ and broad band amplifier stages, recorded directly 
from the oscilloscope. No S-E transmitter in service ing Linearity of Trans 
has had to be modified to meet color specifications mitter and Broad Band 
ability to handle color is engineered into every Ampnnar Sages 
S-E transmitter. 


Pattern Taken Directly 
from Oscilloscope Show 


AURAL TRANSMITTER EXCEEDS 50 KW transmitter. At the end of the year, we still had 
REQUIREMENTS a substantial amount of money left over in our budget.’ 


..and this in spite of a 10-fold increase in transmitter 


Quoting from “PROOF OF PERFORMANCE” report: — 
AM hum and noise level of —53.4 db exceeds the —50 
db requirement... The FM noise level of the entire 
system was —56 db and —61db for the transmitter alone RELIABLE SERVICE 


which complies with —55 db Commission require- 


ments.” 


power!! 


Although the FCC similarly does not set up standards 
on service, a valid “PROOF OF PERFORMANCE” must 
SUMMARY inevitably rest on service to the customer after the 


equipment is installed. The Chief Engineer of another 
The equipment was found to comply with the Com- 


tee r be S-E equipped station is quoted as saying: “In the case 
issions requirements. 


of The Standard Electronics Corporation, | would say 


that their equipment is only exceeded by the splendid 
. TUBE LIFE Kale areal 


cooperation and service we are getting from them.” 


‘though not included in the “PROOF OF PERFORM- 


NCE” report or covered by FCC specifications, any . 
j every make of transmit- 
scussion of PROOF of S-E transmitter and amplifier P po 
ide! 
ERFORMANCE would be incomplete without mention toy ene yn: Sontees 


a final-tube expectancy of 5000 hours and more! The Catalog and specification sheets are available, 
ief Ena ee S-E ee or ask for a personal demonstration of S-E 
ief Engineer o - ; ' , 

er ee er Seo oo transmitters and amplifiers. Write, wire or 
phone Standard Electronics. 


Ne didn’t change our tube budget when we changed 


2m a competitive make 5 KW transmitter to an S-E 


K 


ae 


standard electronics corporation 


A SUBSIDIARY OF CLAUDE NEON, INC. 
285-289 EMMETT STREET © NEWARK 5, N. J. 


BIGELOW 3-5540 


sssammsernanaboonhseeiesarestn: esteem 


LOWER 
YOUR SET 
CosTs 


WITH THIS 


LOWER-PRICED 


A line cf 4” and 5” 
ou speakers 
designed for peak 
performance. Break 
off or cast magnet 
may be used. 


ij ow priced only because 
4 of unusually efficient 
manufacturing techniques. 


Produced under rigid Bove X 

quality control. Metal a a 
stampings completely \ai 
manufactured in our own Tool, Die and Punch Press Depart- Xx 
ments. Exceptionally thorough final inspection. 


Blugs, transformers and/or brackets to your 
specifications 
2 wer your set costs with this dependable speaker. Write for further in- 


* formation TODAY. 


OTHER HEPPNER PRODUCTS: 
lon Traps, Centering Devices, Fly- 
Back Transformers and Focomags. 


HEPPNER 


MANUFACTURING COMPANY 


Reeww ee - taAKE, ILLINOIS 

(50 Miles Northwest of Chicago) 

Phone: 6-2161 
Representatives: Specialists in Electro-Magnetic Devices 
WILLIAM |. DUNCAN, JR., 3451 N. 10th St., Philadelphia 40, Penna. - RALPH HAFFEY, RR. 1 
U.S. 27, Coldwater Rd., Ft. Wayne 8, Indiana - IRV. M. COCHRANE CO., 408 S. Alvarado St., Los 
Angeles, Calif. - JOHN J. KOPPLE, 60 E. 42nd St., New York 17, N. Y. - BEN H. TOLLEFSON, 144 
Collingsworth Drive, Rochester 10, N. Y. 


6 For product information, use inquiry card on last page. 
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CIRCULATION NOW 27,000 


An increase of 5,000, effective with the Jan 

ary 1955 issue, provides greater penetration 
of plants, stations and laboratories in the 
primary markets of the industry—Manvufactur 
ing, Broadcasting and Armed Forces procure 
ment. 


These are the markets with greatest buying 
power and greatest expansion, industrially and 
geographically. 


The circulation of TELE-TECH is increasing in 
two ways 


1—Growth of TELE-TECH’s Unit Coverage of 
top-ranking engineers—the magazine's 
basic readership, preselected for compli 
mentary subscriptions. 


2—Making paid subscriptions available ¢ 
other engineers in research, design, pro 
duction, operation and maintenance. 


Although currently effective, the increased 
circulation cannot appear in audit statements 


until the first half of 1955 is audited 


THE ELECTRONIC INDUSTRIES 
DIRECTORY 
Published annually as an integral 
section of TELE-TECH in June 
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You hold the secret of success in printed circuits TACKLE YOUR PRINTED CIRCUIT DESIGN JOB WITH THIS HELPFUL GUIDE 


if you specify Copper-Clad Phenolite by National. This brochure will def 
re) itely he lp you tn your JO of 
This is a scientifically compounded laminate achieving miniaturization, 
automation Complete Col 
possessing all the properties and characteristics erage of basic technica 
‘ : P . jact and design data re 
demanded for the job. Among these are high di- lated to applied printed 
| , a } , . circuury Methods of pro 
lac _ alar vs : ne »cicts va ‘ 
electric and mechanical strength, resistance to liek added ~alantithe, 
é . ° e e feconomic aspects of de 
heat, moisture, solvents, oils, acids, alkalies. It is ¥ P of 
are treated in detai 
light in weight —can be machined, punched, sawed, : te Dept. K-3 for your 
personal copy Asi 
drilled. @ wavronae for "‘Mechanize Your 
Wiring > 
Let us show you how Copper-Clad Phenolite 
VISIT THE NATIONAL BOOTH—SPACE 777 


can give you less complex systems at lower cost. IRE NATIONAL EXPOSITION, MARCH 21-24 AT NEW YORK 


/ 
IN CANADA: 
National Fibre Company of Canada, Ltd. q NY A TIONA Z, 


Toronto « Montrea / 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 


PRINTED CIRCUIT... THE NEW WAY! 


(Top) Copper-Clad Phenolite showing 
the etched conductor pattern for an 
audio amplifier. (Bottom) Here is the 


same etched circuit with tubes and 


other components in place. We have a 


complete bulletin crammed with ideas 
and data about our laminated plastics. Also manufacturers of Vulcanized Fibre, 
May we send you a perscnal copy? Vul-Cot Waste Baskets, Peerless Insulation, 


Address Dept. K-3. Materials Handling Equipment and Textile Bobbins. 
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hermetically-sealed 
terminations and 
miniature closures’ 


@ MULTIPE 
ing cushioned glass constructior 
tin dipped for easy soldering. 


PRE i OR TE EL So PE Fist 


@ SEALED TER 
shock resistance and feature cushioned g 
preferred types and special designs. 


@ OCTAL HEADERS —§& 
new principle of hermetic sealing. Solid me 
mechanical strength. 


@ E-| END SEALS — Complete 
hermetic seal. For condensers, resistors and other td 
in many standard types. 


@ COMPRESSION TYPE HEADERS 
destructible and absolutely rigid. Exclusive E-l process affé 
shock and vibration. 


@ LUG-TYPE, LEAD-THRU INSULATORS 
super rugged. For applications requiring voltage ratings from 2¢ 
transformers, “bath-tub” condensers, etc. 


@ MINIATURE CLOSURES — For transistors and other components 


requiring hermetic sealing. Square, rectangular and round cases. Supplied in E-I standard 
types or custom designs to specifications. 


: eae @ COLOR-CODED TERMINALS — Featuring glass inserts with per- 


A Witt aaee In A manent coloring in the glass. All types offered in standard, easily-identified RMA color 
| WIDE RANGE OF codes. 

| STANDARD TYPES TO 
ECONOMICALLY MEET 
SPECIAL REQUIREMENTS! 


Economical E-] standardized 
hermetically-sealed ter- 
minals and miniature clo- 
sures are available to meet 
almost any electronic appli- 
cation. Samples and recom- 
mendations on your particu- 
lar needs will be supplied 
promptly on receipt of your 
data. Call or write for com- 
plete E-i catalogs, today! 


: AT THE L.R.E. SHOW 
ELECTRICAL INDUSTRIES “22%: . 


. ee eS : . CIRCUITS AVEN - 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY Kingsbridge Arm: / 


York Cit 
DIVISION OF AMPEREX ELECTRONIC CORP. Pa og! pon 9 5 
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How your telephone call 


asks directions... and 


PET ng ORE ELS PRE ties to 


gets quick answers 


Perforated steel cards, which give directions to the Long Distance dial telephone system, 
are easy to keep up to date. New information is clipped (1) and punched (2) by hand on 
a cardboard template. This guides the punch-press that perforates a steel card (3), and 
the two are checked (4). The new card is put into service in the card translator (5). 


Sau aneean 
Bemx = eae 
Se ean eaaaaaee 
OBOE” Bind BEm 
Se@2 S@2eeeanman2an 
#2 @2@e 2eee2eaea 
Se 28a 2280 @ 
So FRR aee cam 
Saa2ae sgaeauea 
lihedaddiel 1 111.) 
CLL. | ed 
(Li T Ty?) T 


When the Bell System's latest dial equipment receives orders to 
connect your telephone with another in a distant city, it must find— 
quickly and automatically—the best route. 

Route information is supplied in code—as holes punched on 
steel cards. When a call comes in, the dial system selects the appro- 
priate card, then reads it by means of light beams and photo- 
transistors. Should the preferred route be in use the system looks 
up an alternate route. 

It is a simple matter to keep thousands of cards up to date when 
new switching points are added or routing patterns are changed 
to improve service. New cards are quickly and easily punched 
with the latest information to replace out-of-date cards. 

This efficient, flexible way of keeping your dial system up to the 
minute was devised by switching engineers of Bell Telephone Lab- 
oratories, who are continually searching for ways to improve service 
and to lower costs. Right now most of the Long Distance dialine 
is done by operators. but research is hastening the day when you 
will be able to dial directly to other telephones all over the nation. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for 


creative men in scientific and technical fields 
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From Original Engineering.. 


| 
| From Original Engineering...and from its half-century of 

| specialized skills and experience, Machlett once again creates new 
! 


criteria of electron tube performance for high power electronics. 


Machlett is first again to offer significant, original 

design for high power triodes. It was six years 

| ago that Machlett perfected a heavy duty power 

tube series—the first from any manufacturer. 
\ccepted at once by equipment manufacturers, 

| now universally used, these tubes were also 


paid the compliment of imitation, 


With the New Machlett Triodes 
COSTS GO DOWN 


Because filament power is reduced— 


up to 60° (enough. in many cases. to pay for the tube). 
Because tube life is longer— 

increases of over LOO? compared to conventional ty pes. 
Beeause maintenance is ¢ut— 

replacement minimized; cleaning simplified. 

Because handling costs are low— 


weight down 60 to 10° for all cooled ty pes. 


With the New Machlett Triodes 
PERFORMANCE GOES UP 


Because plate and grid ratings are higher— 


The above tubes portray progressive evolution in electron 
tube design. Left, Type 892, uses long, high inductance 
electrode leads and large glass envelope—a design now 


broader range of operation is possible. over 35 years old. Center, Machlett developed, electrical 

equivalent, industrial ML-5668, has stronger, less induc- 

Because safety margins are usefully increased— tive internal structures, short glass envelope and sturdier 

for thermal. mechanical and electrical ratings. seals, thicker anode with double heat dissipation capacity. 

i Right, most modern tube, Machlett’s new ML-6422, uses 
Because lead inductances are very low— cylindrical electrode supports for lowest inductance, great 

circuit parasitics are reduced by as much as 10-to-1. stability; large contact area terminals for great seal 

7 strength; close-spaced, precisely-aligned electrodes for 
Because transconductance is high— low drive and high efficiency; thick-wall anode for cool 


tube operation, high overload capacity; stress-free thori- 
ated-tungsten filament for high load current, low heating 
power, and longer life. 


plate efliciency is increased, grid drive reduced. 


stable performance assured over broadest loading range. 


And Your First Cost is Only One Posteard—that’s all it 
takes to write Machlett Laboratories for the full story of these 


premium design, rugged, coaxial triodes. Learn now what to 


expect of a modern power triode. 


MACHLETT LABORATORIES, INC. 


1063 Hope Street, Springdale, Connecticut 
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Available only from Machlett Laboratories: Fight new rugged coaxial terminal 
triodes, with thoriated-tungsten filaments, and incorporating every proven design and 
production advance made by Machlett in its heavy duty electron tube experience. 
Power Output 5-LOkKW 10-15kW 15-20kW 25-40kW 25-50kW 
Water Cooled: ML-6420 ML-6422 ML-6424 VIL-6426 
Forced-Air Cooled ML-6421 ML-6423 ML-6425 = ML. 


UNIT SHOWN ACTUAL SIZE 


10 3-WATTBluo fackat 


miniaturized axial-lead wire woend resistor 


This power-type wire wound axial-lead cost, eliminate extra hardware, save time 
I YI 
Blue Jacket is hardly larger than a match and labor in mounting! 
head but it performs like a giant! It’s a Axial-lead Blue Jackets in 3, 5 and 10 
rugged vitreous-enamel coated job—and watt ratings are available without delay 
like the entire Blue Jacket family, it is in any quantity you require. * * * 
‘| built to withstand severest humidity per- 
formance requirements SPRAGUE WATTAGE DIMENSIONS MAXIMUM 


TYPE NO. RATING’ lL (inches) D RESISTANCE 


Blue Jackets are ideal for dip-soldered 
2 : ‘ ; 151E 3 %o 1%, 10,000 {2 
sub-assemblies . . . for point-to-point wir- 
: ‘ 27E 5 1% %e 30,000 2 
oe for terminal board mounting and 
: a Ee : 28E 10 1% %s 50,000 22 
processed wiring boards. They’re low in 


Standard Resistance Tolerance: +5% 


| i .---——2 
S D N 0 G UE WRITE FOR ENGINEERING BULLETIN NO, 1118 
" 


SPRAGUE ELECTRIC COMPANY «¢ 233 MARSHALL ST. «© NORTH ADAMS, MASS 
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ectronic Cooling System 


Pioneer Developments 
feralding radically new electronic 
velopments, RCA Chairman of 
Board Brig. Gen. David Sarnoff 
unveiled several experimental 
vices expected to have consider- 
le impact on our way of living in 
coming years. These include a 
isic synthesizer (technical details 
1 pages 68 and 80) capable of gen- 
ating any sound, an electronic 
‘ht amplifier with amplification 
tter than 20-to-1, and an all-elec- 
onic cooling system for use in 
‘frigerators and air conditioners. 
The cooling system operates noise- 
essly without any moving parts, 
notors or compressors. The princi- 
ple of operation is based on the “Pel- 
tier effect” discovered more than 120 
ears ago, by which passage of an 
lectric current through the junction 
f two dissimilar materials produces 
a cooling or heating effect in the 
egion of the junction, depending on 
the direction of the current. Until 
recently this has been just a scien- 
tific curiosity because materials 
capable of producing sufficiently low 
temperatures for practical use were 
lacking. New knowledge provided 
by recent studies of solid-state phys- 
ics have provided some answers. 


Nils Lindenblad of RCA Labs. inspects electronic 
cooling system believed to be first of its kind 
to achieve practical freezing temperatures. 
Operation is based on ‘Peltier effect,’ described 
on page 110 


In the electronic cooling system, 
a series of junctions made of alloys 
of copper and zine surround a con- 
tainer. For the present a mechanical 
pump is used to circulate water for 
removal of heat from the apparatus, 
but a means is being worked out to 
pump the water electronically. In 
one unit 6 oz. of ice froze. 


Automatic Tetrode Transistor Production 


A machine that can automatically 
arry out a series of more than 15 
teps in making n-p-n tetrode junc- 
ion transistors has been developed 
y Bell Labs. The device, familiarly 
cnown as Mr. Meticulous will do the 
ollowing in less than a minute: 

Examine a hair-thin bar of ger- 
lanium or silicon for electrical 
haracteristics; accept or reject it; 
‘eld a fine gold wire to a critical 
oint (the 1/10,000 in. thick center 
-layer) with an accuracy of 1/20,- 
00 in.; connect this wire to the 
‘ads; flip the bar over to repeat the 
peration; and run a series of tests. 

The location of p-layer, and weld- 
ig the gold wires to it, are ex- 
remely important. In hand as- 
embly, improper lead attachment 
ias been a prime cause for rejects. 
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The machine locates the p-layer by 
attaching a de source in series with 
the bar. By shining light on the bar, 
current is made to flow. The gold 
wire, with a bias on it, is placed in 
contact with the bar and moved 
along it toward the p-layer in 50- 
microinch steps. 

When the wire touches the p- 
layer, the unit acts as a transistor, 
and the current through the bar 
falls, indicating the location of the 
center layer. The wire is moved 
along the p-layer in 50 microinch 
steps to determine its width, moved 
back, and then welded by an elec- 
trical surge. 

The importance of tetrode trans- 
istors lies in the fact that they can 
operate at very high frequencies. 


(For technical details, see Nov. 1952 


BPG. 
Seoounuee-- 


Compact Aircraft Radar 


A compact and highly sensitive 
airborne radar set which can re- 
ceive information from distances up 
to 200 miles is undergoing tests by 
Braniff Internation Airways, which 
has installed the unit aboard one of 
its DC-6 commercial airliners. The 
equipment, developed by Allen B. 
Du Mont Labs., is designed to warn 
pilots of dangerous terrain, hazard- 
ous weather, and for use as a.naviga- 
tion aid. The radar unit, designated 
Type APS 42 B, has already been 
successfully used in military trans- 
port planes, and the Navy’s new 
Lockheed Constellations are being 
equipped with the unit. 

It contains six basic units weigh- 
ing about 200 Ibs. total, including 


, 


( 


Azimuth and range Indicator of DuMont’s new 
airborne radar installed in pilot's compartment 


the antenna, receiver-transmitter, 
control unit, syne unit, and two 
azimuth-range indicators. The sys- 
tem meets MIL-I-6181 for r-f inter- 
ference, operates at X-band (9375 
mc) with a nominal power of 40 
kw, and has a scan angle of 120° or 
240° for nose mounts. Pulse charac- 
teristics for search are 800 pps, 0.75 
usec.; for long range and weather, 
200 pps, 3.5 usec.; and for beacon 
operation, 300 pps, 2.35 usec. 


issue of TELE-TECH & ELEC- 
TRONIC INDUSTRIES, page 38.) 

For more information on the 
machine, turn to page 140 of this 
issue. 


MORE NEWS 
on page 14 
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As We Go To Press... (Continued) 


, 


Curtiss-Wright’s new ultrasonic parts washing machine cleans metal objects such as fuze move- 
ments and delicate foils. Objects immersed in solvent solution have grime loosened by cavitation 
and degassing. Power output of 800 ke units range from 200 to 10,000 watts. Either quartz or 
magnetostrictive transducers are employed. Cost of ultrasonic generator and head is about $1250 


Flexible Tubular 
Waveguide 


A new and radically different 
medium for transmitting television 
and telephone conversations over 
long distances which has been used 
successfully in experiments has been 
announced by Bell Telephone Labo- 
ratories. The new medium, a long 


Newest look in telephone and TV transmission 
is experimental long distance waveguide, made 
of flexible copper, two in. in diameter 


distance waveguide, is markedly dif- 
ferent from modern cable or radio 
relay systems—it uses hollow metal- 
lic tubes roughly two inches in di- 
ameter. 

Waveguides made of solid metal 
tubing—roughly like a metal water 
pipe—have been widely used for 
some time for short distances. It 
would be possible to use these solid 
métal tubes for long distances if they 


14 


were perfectly straight, but this is 
impractical. The new long distance 
waveguide is also a hollow tube, but 
it is constructed under pressure— 
and wrapped inside a flexible outer 
coating which holds the coiled wire 
in place. 

Experiments indicate that both the 
solid tube type waveguide and the 
new coiled wire or “helical” type 
of waveguide can be used together 
in communications systems, the first 
for short distances and the latter for 
long distances. 

Although this new form of trans- 
mission is still in the experimental 


BTL engineer tests transmission through long 
distance waveguides of various sizes at Holm- 
del, N. J. A two-in. diameter was found to be 
the best size for new flexible hollow tube 


Curtiss-Wright Enters 
Industrial Electronic Fie: 


Curtiss-Wright has demonst: ted 
a new line of commercially avai’ ble 
electronic equipment for indus jal, 
medical, laboratory and nucleai 4 
plications. Included are: 


An 800 KC ultrasonic washing 
chine; 

A combined scaler and rate: 
for use with various co 
tubes; 

An industrial TV system wi 
super iconoscope capable of 
tronic zooming; 

A harmonic eliminator for prod 
pure sine wave 60 CPS pow: 

An ultrasonic drill for cutting | ard 
materials; 

Two non-destructive ultrasonic 
detectors; 

An infra-red night viewing or “black 
light” system; 

A beta gauge for automatic produc- 
tion control; 


A 26.8 MC dielectric heater. 


Most of the devices are manufac- 
tured under license of the German 
firm, Frieseke & Hoepfner. 


stage, a recent long distance test 
was made at Holmdel in a coppe! 
pipe 500 feet long. Engineers bounced 
signals back and forth in the tube 
for distances of 40 miles. They cal- 
culated that in comparison, the same 
waves could have traveled only 12 
miles in a coaxial cable with the 
same loss in strength. The carrier 
frequency for the new waveguide is 
about 50,000 megacycles. 


New Airliner Radar 


New airborne radar, developed es- 
pecially for airline use, is going into 
its first regular commercial service 
aboard a Panagra (Pan American- 
Grace Airways) DC-6B operating 
between the United States and South 
America. The airline announced it 
had received the first three X-band 
RDR-1 radar sets built by the Ben- 
dix Aviation Corporation for its fl 
of new Douglas DC-7B’s, and wis 
using one unit to replace the AP 
42A radar (a military version) whi 
it had been operating on its Sot 
American routes under actual fli 
and weather conditions since | 
April. Lighter, more practical a 
simpler to operate than the AP 
42A, the RDR-1 provides the pi 
with a clear picture of the weatl 
up to 150 miles ahead when flyi 
at night or on instruments, and sp: 
the exact location of storms. 


MORE NEWS ~~ 


on page 16 
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LIKE THE GREAT 


ELECTRONICS 


1iac- 
ermman 


too has GROWN! 
Annan of Sriogity 
In the past decade, our organization has 


developed extensive know-how and experience in the 
service of the ARMED FORCES, and others, in the DESIGN—. 
DEVELOPMENT—and MANUFACTURE of specialized ELEC- 
TRONIC and ELECTRO-MECHANICAL EQUIPMENT in the 


. : fields of: 

ioe @ AIRBORNE NAVIGATIONAL EQUIPMENT 
es @ COMMUNICATIONS SYSTEMS 

South @ RADAR EQUIPMENT 

be @ TEST EQUIPMENT 

r Our coordinate engineering and manufac- 
Bs turing facilities are at your disposal. 

whi See Us at the 

fli ee ORAL has delivered annually many millions 
te — = of dollars of ELECTRONIC EQUIPMENT 

AP Audio Avenve | y, 
- ONWMIME. 

. @ Write for Facilities Brochure T-3 ae 

spe 

Meme = LORAL ELectRONIcS CORPORATION 
Pp 794 EAST 140th STREET NEW YORK 54, N. Y. 
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As We Go To Press... 


Standardized Fuses 


For some time Bussmann Mfg. Co., 
St. Louis, Mo. and Littelfuse Inc., 
Desplaines, Ill. have worked cooper- 
atively to establish a new standard 
in fuse clips and fuses for electronic 
equipment. The complete data on 
this new fuse series will be published 
soon. Meanwhile, briefly and in gen- 
eral, the fuse electrical sizes will 
range up to 10 amperes. Different 
sized post-type holders and fuses 
have been assigned to each electrical 
value, and ear tabs on the fuse metal 
end-caps are made to act as keys. 
Thus in practice it will be possible 
to replace a blown fuse with only one 
size larger or lower than the pre- 
scribed electrical value. The Under- 
writers Labs. have approved the new 
standard and it is expected that 
manufacturers will be able to effect 
substantial design economies through 
its use. 


RETMA Submits 
Radiation Report 


The Radio-Electronics-Television 
Manufacturers Association has filed 
its comments with the FCC on the 
Commission’s consideration of an 
amendment to Part 15 of the rules 
governing restricted radiation de- 
vices. The comments, submitted by 
the Association’s Director of the 
Engineering Dept., W. R. G. Baker, 
contained the reports and recom- 
mendations of seven technical task 
forces. These include: #1, TV re- 
ceivers; #2, carrier current equip- 
ment; #3, fixed and mobile equip- 
ment; #4, community antennas: #5, 
radio receivers: #6, test equipment 
and miscellaneous: and #7, trans- 
mitters. 

The TV receiver task force found 
that RETMA oscillator radiation 
limits for VHF (50 uv/m for low 
VHF band, 150 uv/m for high VHF 
band, with linear interpolation be- 
tween) have been met by manufac- 
turers without serious added cost to 
the chassis, and recommends that all 
sets made after June 30, 1955 meet 
this limit. At UHF it was found that 
few, if any, manufacturers were 
meeting the 500 uv/m oscillator 
radiation limit, and that difficulties 
encountered included lack of a suit- 
able antenna isolation circuit, and 
problems of correlating various 
measurements. The task force rec- 
ommended that the 500 uv/m max- 
imum limit be met by all UHF re- 
ceivers made after Dec. 31, 1956. 
with linear interpolation between 


upper VHF band and UHF 
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COMING EVENTS 


March 1-3—Joint Western Computer 
Conference and Exhibit, sponsored 
by IRE, AIEE, and Assn. for Com- 
puting Machinery, Statler Hotel, Los 
Angeles, Calif. 

Mar. 9-11—Symposium on Electromag- 
netic Relays, Oklahoma A&M Col- 
lege, Stillwater, Okla. 

Mar. 14-18—ASTE Western Industrial 
Exposition and Annual Meeting, 
Shrine Auditorium and Exposition 
Hall, Los Angeles, Calif. 

March 21-24—1955 IRE National Con- 
vention, Kingsbridge Armory, New 
York, N.Y. 

Mar. 28-Apr. 1—Soc. for Nondestruc- 
tive Testing, Technical Sessions, 
Ambassador Hotel, Los Angeles, 
Calif. 

Apr. 4-5—Atomic Industry Confer- 
ence, sponsored by Atomic Indus- 
trial Forum and Stanford Res. 
Inst., Mark Hopkins Hotel, San 
Francisco, Calif. 

Apr. 5-7—RTCA Spring Assembly 
Meeting, sponsored jointly by RTCA 

; and Los Angeles Section of IRE, Los 

¥% Angeles, Calif. 

April 6-10—World Plastics Fair and 
Trade Exposition, National Guard 
Armory, Los Angeles, Calif. 

Apr. 14-23—International Trade Fair, 
Hannover, Germany. 

Apr. 15-16—9th Annual Spring Tech- 
nical Conference, sponsored by Cin- 
cinnati Section of IRE, Engineering 
Soc. of Cincinnati Bldg., Cincinnati, 
Ohio. 

Apr. 18-21—24th National Packaging 
Exposition, sponsored by American 
Management Association, Interna- 
tional Amphitheatre, Chicago, III. 

Apr. 18-22—National Convention of 
Dept. of Audio-Visual Instruction 
of Nat'l. Education Assn., Hotel Bilt- 
more, Los Angeles, Calif. 

April 19-21—12th British Radio 
Components Show, Grosvenor 
House, London, England. 

April 25-27—8th Annual Conference 
for Protective Relay Engineers, 
A.&M. College of Texas, College 
Station, Texas. 

Apr. 27-29—7th Regional Conference 
and Show, sponsored by IRE, Hotel 
Westward Ho, Phoenix, Ariz. 

April 29-30—New England Radio- 
Electronics Meeting, sponsored by 
Boston and Connecticut Valley 
Sections of IRE, Sheraton Plaza 
Hotel, Boston, Mass. 

May 2-5—3rd Annual Semiconductor 
Symposium of Electrochemical 
Soc., Cincinnati, Ohio. 

May 2-13—British Industries Fair, 
London and Birmingham, England. 

May 4-6—4th Int'l] Aviation Trade 
Show, 69th Regiment Armory, 
N.Y. 


May 6—American Assoc. of Spectr... 
graphers 6th Annual Conferen 
Chicago, Ill. 

May 10-12—Metal Powder Sh: 
sponsored by Metal Powder Ass 
Bellevue-Stratford Hotel, Phi 
delphia, Pa. 

May 16-19—Electronic Parts Distril 
tors Show, Conrad Hilton Hotel, C} 
cago, Ill. 

May 16-20—National Materials Ha 
dling Exposition, International Ar 
phitheatre, Chicago, Ill. 

May 18-20—Nat’l Telemetering Co 
ference and Exhibit, sponsored | 
IRE, AIEE, IAS, ISA, Hotel Mor: 
son, Chicago, III. 

May 19-21—Global Communicatio: 
Conference, sponsored by Armed 
Forces Communications Assn., Ho 
tel Commodore, New York, N. \ 

May 24-26—9th Annual Broadcas 
Engineering Conference, sponsore 
by NARTB, Shoreham and Shera 
ton Park Hotels, Washington, D.C 

May 26-27—Electronic Components 
Conference, Los Angeles, Calif. 

May 31-June 3—3rd Basic Materials 
Exposition, Convention Hall, Phil- 
adelphia, Pa. 

June 1-11—British Plastics Exhibition, 
Olympia, London, England. 

June 2-5—ARRL Hudson Div. Con- 
vention and Amateur Radio Equip- 
ment Show, Hotel Adelon, Lon; 
Beach, N.Y. 

June 20-23—2nd International Powder 
Metallurgy Congress, Reutte, Tyrol, 
Austria. 

June 20-25—Symposium on Electro- 
magnetic Wave Theory, sponsored 
by Commission VI of URSI and 
Univ. of Mich., University of Mich 
Ann Arbor, Mich. 

July 12-14—2nd Western Plant Main- 
tenance Show, Pan Pacific Audito- 
rium, Los Angeles, Calif. 

Aug. 23-Sept. 3—British National 
Radio Show, Earls Court, London, 
England. 

Aug. 24-26—Western Electronic Show 
& Convention, San Francisco Civic 
Auditorium, San Francisco, Calif. 

Aug. 26-Sept. 4—German Radio-Gram- 
mophone and Television Exhibition, 
Dusseldorf, Germany. 

Sept. 6-17—Production Engineering 
Show and Machine Tool Show, Navy 
Pier and International Amphitheatre, 
Chicago, Il. 

Sept. 12-16—10th Annual Conference 
and Exhibit, sponsored by ISA, 
Shrine Exposition Hall and Audi- 
torium, Los Angeles, Calif. 

Sept. 14-16—ACM General Meeting, 
Moore School of Electrical Eng., 
Univ. of Pa., Philadelphia, Pa. 

Sept. 27-Oct. 1—Int’l. Analog Com- 

(Continued on page 175) 
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MORE NEWS 
on page 23 
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i: Raytheon — World's Largest Manufacturer of Magnetrons and Klystrons 


+ 


QK362—Miniature 
50-watt min. peak 
power, tunable 
magnetron suit- 
able for use with 
type 6116 Klystron 


(below). 


Mammoth or midget—and every type between 


Raytheon makes high quality tubes for all your 
microwave requirements— over 200 magnetrons 
and klystrons from L-Band through K-Band in 
all power ranges—by far the largest, most com- 
plete line in the industry. 

From the 50-watt minimum peak power, 


6116 KLYSTRON 


RK6410/QK338—Compact 5 Mw magnetron 
suitable for use with local oscillator 726-C 
Klystron (below). 


X-Band QK362 for beacon use to the 5 mega- 
watt RK6410/QK338 for long range radar, 
there are highly efficient Raytheon tube types 
to supply reliable service in your present or 
proposed systems—whether in standard or spe- 
cial applications. 


Yours for the asking, data booklets on 
Raytheon Magnetrons, Klystrons and 
Special Purpose tubes. Write today. 


Vibration, long life, rugged dependability are but a few of the factors considered in the 
design and manufacture of Raytheon Microwave Tubes. Check with Raytheon first for 
“proved performance pairs’’ of magnetrons and klystrons. 


Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PL 14, Waltham 54, Mass., 


See the complete Raytheon line at the I.R.E. Show 
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Kingsbridge Armory~Booths 145, 147, 149 


Kingsbridge Palace-Gooths 2, 4 


For product Information, use inquiry card on last page. 
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FOR HIGH RELIABILITY 


"Tue Newest in G.E.’s wide germanium re: 

tifier line is the 1N315. Specifically d¢ 

signed for high operating temperatures 
up to 85°C.—and for low reverse current. 
(Note: The 1N315A exceptionall 
low-leakage design is also available.) 
Ideal for use in magnetic amplifiers or 
other circuits where low-leakage cur- 
rent is important. Write today for 
details. General Electric Company, 
Section X7435, Germanium Prod- 


ucts, Electronics Park, Syracuse,N.Y. 


Production quantities are 
now available! 
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AT HIGH TEMPERATURES... 


NEW G-E GERMANIUM 
JUNCTION RECTIFIER 


S FOR INSISA 


(Resistive or Inductive Load) 


Tae PRET GL SL ES OS I EE ES TE SF EF CE IT EES 3 « ee SS 4 


$5°¢ 71°C 85°C 
‘ Maximum Allowable Peak Inverse Voltage 200 200 100 
4 Maximum Allowable D-C Output Current 100 100 100 ma 
4 Maximum Full Load Forward Voltage Drop 48 AG 44 * 
' i Continuous Reverse Working Voltage 150 100 50 V 
Q Minimum Forward to Reverse Current Ratio 2000 800 500 
bs (Average Forward/Average Reverse at Full Load) 
P Maximum Operating Frequency (70% Rectification 50 50 50 KC 
4 Efficiency ) , 
4 Storage Temperature 95 95 95 C 
1 


MARCH 


Sun Mon Tue Wed Thu Fri Sat 


1234 5 
6 7 8 9101112 
.3 Tell your secretary to 13 141516171819 
mark the calendar now 2021 22 23 24 25 26 


° A 
See the G-E Germanium ei soae 3S 
Products Exhibit at I.R.E. Convention, ~ 
Booths 192 and 194 at Kingsbridge 

Armory, N.Y.C. March 21st to 24th. 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 
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MECHANICAL ENGINEERS « ELECTRONIC ENGINEERS « PHYSICISTS + CHEMISTS* « METALLURGISTS* « MATHEMATICIA 'S 


A JOB FOR YOU 
WITHIN THIS EXPANDING FRAMEWORK | 


Your preferred assignment 
A place in in your preferred location 


Military PHOENIX, ARIZONA Motorola Research Laboratories. A staff of 800 enthusiastic scientists 
Electronics and engineers working in a resort climate. Special opportunities for experienced men 

in transistor research. (Chemists, Physicists, Metallurgists) 
for YOU... 


RIVERSIDE, CALIFORNIA Motorola Research Laboratories. Missile systems, guidance 
and control. Dynamic systems analysis. All electronic military weapons systems. 


navigational devices New modern laboratory building surrounded by orange trees. 


radar 


countermeasures CHICAGO, ILLINOIS Motorola Headquarters. Three laboratories. Grow with Chicago, 


analog computers the communications and transportation center of the country. 
communications equipment 


carrier transmitters 
VHF receivers 
UHF multiplexing Here is your opportunity to become associated with one of America’s 
microwave systems : . s . ‘ 
date trensuilon fastest growing, dynamic organizations . . . where you can set your 
— — and presentation own challenging course of growth with security, within a broad 
inaicators 
plotting systems framework of military and allied industrial projects. 


telemetering 
remote control 


Note the great diversity of Motorola activities. Write us today. 
servomechanisms : : : i ; 
transistor circuitry Select your preferred area of interest and location. State the 
operations research : she oe , . _ "2313 . <o} »s . 
iciandic aplasia: einalinibe important facts of your education, training and professional career. 


subminiaturization 
solid state physics* 


semi conductor research* Write, Attention: Daniel E. Noble 
transistor development* 


Vice-President in charge 


Motorola COMMUNICATIONS & ELECTRONICS DIVISION 


4501 Augusta Blvd., Dept. T.T.¢ Chicago Ill. 


Minimum of 4 years experience required. 


*Phoenix only 
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IT TAKES TIME 
TO SHIFT THE SANDS 
IN AN HOURGLASS... 


...and it takes time to make a good recording disc 


Not the speed-up... but the slow-down...is the tempo of production in 
PRESTO’s Recording Dise Division. PRESTO’s engineers insist on time-con- 
suming operations for the best reason in the world...it’s the only way to 


make the best recording dises in the world! 


Surprisingly, PRESTO superior quality discs are competitively priced... 


offer far more value for the money. See for yourself ! 


PRESTO Green « Orange « Brown 
and White label discs are used 
throughout the world wherever 
fine recording is done 


Tid 
PESTO RECORDING CORPORATION 


PARAMUS, NEW JERSEY 


Export Division: 25 Warren Street, New York 7, N. Y. 
Canadian Division: Instantaneous Recording Service, 
42 Lombard St., Toronto 


WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT 


AND DISCS 


TIME CONSUMING 
STEP -3 

IN MAKING A PRESTO 
RECORDING DISC 


The secret of clear. high fidelity 
reproduc lion Is proper ‘aging of 
recording discs. That’s why PRESTO 
devotes so much time to the « areful, 
unhurried “curing” of PRESTO discs. 
Each PRESTO disc is fully matured under 
temperature-controlled and dust-free 
conditions. No baking or other forcing 
methods are ever used! In time 
(plenty of time!) the perfect recording 
surface of PRESTO discs is produced, 


LEADERS IN 
MINIATURIZATION 
FOR OVER 
TWENTY YEARS... 


~_H-30_ Input to grid 7 _ 
H-31 Single plate to single TFIAL5YY 10,000 
1 


“~H-32 Single plate to line -TF1A13YY  10,000* 


_W35_ Reactor ___100 Henries-0 DC, 50 Henries-1 Ma. DC, 4 
H-36 = Transistor interstage TFIAI5YY 25,000 1,000 5S 300-10,000 


HERMETIC SUB-MINIATURE 


AUDIO UNITS 


These are the smallest hermetic audios made. 
Dimensions... 1/2 x 11/16 x 29/32. . . Weight.8 oz. 


TYPICAL ITEMS 


MIL Pri. Imp. Sec.imp. DCin 
Application =—S Type ; Ohms Ohms Pri MA 
ie TF1A10YY 50* 62,500 


COMPACT 
HERMETIC 
AUDIO FILTERS 


0 150-10,000 


0 300-10,000 oe 


1 300-10,000 ==) ia 


~ 90,000 
__H-32_ Single Be. _10,000* 2003 
H-33 Single plate to low TFIA13YY 30,000 50 
~~ W-34 Single plate to low |‘ TFIA13YY 100,000 60 
____TFIA20YY _100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. 


inductance DC Max. 


*Can be used with higher source impedances, with corresponding reduction in frequency range and current 


HERMETIC MINIATURE 
HiI-Q TOROIDS 
MQE units provide high Q, excellent stability and 


minimum hum pickup in a case only. 1/2 x 
1-1/16 x 17/32 . . . weight 1.5 oz. 


TYPICAL ITEMS 


MINIATURIZED 
TRANSFORMER 
COMPONENTS 


Items below and 650 others in our catalog A. 


UTC standardized filters are for 
low pass, high pass, and band 
pass application in both inter- 
stage and line impedance de- 
signs. Thirty four stock values, 
others to order. Case 1-3/16 x 
1-11/16 x 1-5/8 — 2-1/2 high 
. . . Weight 6-9 oz. 


AE POMEL -O8 


* EJ =o ~rooe 
RE QVENCY- CYCULS FER SECOND 


Ag SPONSE -08 


AUDIO UNITS 


“$$0-4 Output 


moo el 
TT 
- - MQE-7 
2 © aa a 
72 os S '| 50 5 20 2 0 3 40 


OUNCER (WIDE RANGE) 


AUDIO UNITS 


Standard for the industry for 15 yrs., these 
units provide 30-20,000 cycle response in a 
case 7/8 dia. x 1-3/16 high. Weight 1 oz. 


TYPICAL ITEMS 


1/50 Ib. 
MA D.C. 
Pri. Imp. in Pri. Sec. Imp. 
200 0 250,000 
50 62,500 
10,000 0-.25 90,000 
10,000 3 200 
25,000 15 500, 
_ 30,000 1.0 50 
Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. 
100,000 5 60 
20,000 x. 800 
30,000 B5 1,200 


HERMETIC 
VARIABLE 
INDUCTORS 


These inductors pro- 
vide high Q from 50 - 10,000 


0-1 Mike, pickup or line to 50 
500 


cycles with exceptional stability. Wide in- 
ductance range (10-1) in an extremely a 


compact case 25/32 x 1-1/8 x 1-3/16... 


Application - Pri. imp Sec. Imp 
, 200/250, 50,000 
300/600 
0-4 Single plate to 1 grid _—-15,000 60,000 
0-7 Single plate to 2 grids, 15,000 ~~ 95,000 


Single plate to line, D.C. 15,000 50, 200/250, 500/600 


TYPICAL ITEMS 25 
TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma 


* Impedance ratio is fixed, 1250:1 for SSO-1,1:50 for SSO-3. 
Any impedance between the values shown may be employed. 


SUB-SUBOUNCER 


UTC Subouncer and sub- 
subouncer units provide ex- 
ceptional efficiency and frequency range in miniat 
size. Constructional details assure maximum re 
bility. SSO units are 7/16 x 3/4 x 43/64 


eee BR GSM 


0-12 Mixing and matching ‘50, 200/250 _50, : 
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms 


Push pull plates to line | 30,000 0hms 50, 200/250, 500/600 


plate to plate 


50, 200/250, 500/600 


LET US MINIATURIZE YOUR GEAR. 
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES 
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Electronic Industries News Briefs 


ipsule summaries of important happenings in affairs of equipment and component manufacturers 


DMIRAL CORP. has licensed RADIO 
RP. OF AMERICA for five years under 
its for radio, TV, and automation equip- 
t and has been licensed by RCA for the 
period for patents in TV and radio 
deast receiving sets 


IR REDUCTION SALES CO., Div. of AIR 
DUCTION CO. INC., New York, N. Y. has 
juced a 20-minute, color-sound movie 
tungsten inert-gas arc welding, titled 
thing But The Best.” 


\.IRTRON, INC., Linden, N. J. has signed 
cense agreement to manufacture micro- 
e ferrite elements and ferrite-containing 
owave devices with HUGHES AIR- 
AFT CO., Culver City, Calif 


ALTEC SERVICE CORP. will sell public 

ress systems made by ALTEC LANSING 

commercial users throughout the US. 

tribution will be made through GRAY- 
BAR ELECTRIC. 


\MERICAN STANDARDS ASSOCIATION, 
w York, N. Y., reports that there are 

10 American standards in use in the U. S. 
e Admiral George F. Hussey, USN (ret.), 
naging director, states that 200 committees 
now working on standards projects. 


ARVIN INDUSTRIES, INC., Columbus, 
i, has formed an electronics products 
vision to specialize in subcontract work on 
ilitary and industrial projects. Glenn W 
hompson, pres., has announced that Leo W 
ims has been named sales manager of the 
livision. 


AVION INSTRUMENT CORP. Paramus, 
J. will relocate in Riverdale, Md. as part 
the long range expansion plan of _ its 
irent company, ACF Industries, Inc. The 
e is now occupied by the ACF Engineering 
d Research Div. 


BECKMAN INSTRUMENTS, INC., Fuller- 
mn, Calif. has acquired SPECIALIZED IN- 
STRUMENTS CORP., and SPINCO SERV- 
ICE CO., of Belmont, Calif. The acquired 
ympanies will be known as the SPINCO 
DIV. of BECKMAN INSTRUMENTS, INC. 
th headquarters at Belmont. 


ECLIPSE-PIONEER DIV., BENDIX AVIA- 

TION CORP., announces that the PB-10A 
itomatic pilots with “flight path control,” 
esigned and built by the division, will be 
stalled in the Vickers Viscount airliners 
» be placed in service in 1955. 


BLONDER-TONGUE LABS., INC. of West- 

eld, N. J., has fully equipped and staffed 
second pant near ‘Weck. a a 

indle additional manufacturing space. 


BRUSH ELECTRONICS CO. DIV. OF 
-LEVITE CORP. has executed, with ERIE 
ESISTOR CORP., a license agreement with 
‘ULTON MFG. CORP. and GLENCO CORP. 
ider which GULTON will make, use and 
ll barium titanate elements in the phono 
cKup and accelerometer fields. 


BUD RADIO, INC. has purchased a new 
lilding in Cleveland, Ohio, which will add 
1,000 sq. ft. of space to the present facility. 


S. W. CALDWELL LTD. has purchased a 
lilding at 443 Jarvis St., Toronto, Ont., 
in., to house expanded production and of- 
e facilities. 


CBS-COLUMBIA DIV. of COLUMBIA 
ROADCASTING SYSTEM will manufacture 
sed circuit industrial color TV equipment 

addition to making TV and radio re- 
vers, specialized defense items and indus- 
al electronics apparatus. 


COLLINS RADIO CO, of Cedar Rapids, 
will manufacture 224 VHF receivers and 

insmitters for use by UNITED AIR LINES 
installation this summer. 


ELECTRODATA CORP. of 717 N. Lake 
ve., Pasadena 6, Calif., has delivered three 
mplete “Datatron” high-speed electronic 
ita processing machines to LAND AIR INC., 
1yton, Ohio, ALLSTATE INSURANCE CO., 
‘okie, Ill, and ARMA CORP., Seattle, 


ash 


Ta ae TEC CORP., S. 
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Hackensack, 

J., has been granted a patent covering 
its process for the manufacture of precision 
slip ring and commutator assemblies 


GENERAL ELECTRIC CO. has opened a 
“Systems Center’ for its Heavy Military 
Electronic Equipment Dept. in Syracuse, 
N. Y 


GENERAL ELECTRIC CO., Syracuse, N. Y 
has revealed a radar cathode ray tube that 
enables ships to “see’’ 50 miles ahead and 
30 miles behind. The tube was installed by 
GE in navigational radar sets now in use 
on Navy cargo vessels 


GENERAL INSTRUMENT CORP., Eliza- 
beth, N. J. has added a new $1,500,000 radio- 
TV-electronics plant to its five factories in 
the U. S. and Canada. It is adaptable to 
either civil or military production. 


GERMANIUM PRODUCTS CORP., 25 
Cornelison Ave., Jersey City 5, N. J., has 
cut transistor prices up to 40 and 50% on 
some types 


G. M. GIANNINI & CO., INC. of Pasa- 
dena, Calif. and E. Orange, N. J., has estab- 
lished Sales and Field Engineering Offices 
at 8 S. Michigan Ave., Chicago, Il. 


GUDEMAN CO., electronic components 
manufacturer has moved its Sunnyvale, 
Calif., plant to a new building at 190 Com- 
mercial St. 


GYROMECHANISMS, INC., gyroscope. and 
potentiometer producers, has acquired a 
building opposite its Halesite, Long Island, 
plant that will house the design and engi- 
neering staffs and increase production fa- 
cilities 20% 


HAMILTON WATCH CO. has acquired the 
outstanding shares of the HATHAWAY IN- 
STRUMENT CO., Denver, Colo., producers 
of electronic electro-mechanical instruments. 
Mr. Claude M. Hathaway will continue as 
president. 


HEPPNER MFG. CO., Round Lake, II1., is 
building a new section to be occupied by 
the enlarged tool, die and punch press de- 
partment. 


INTERNATIONAL RECTIFIER CORP., El 
Segundo, Calif., has announced a 5 to 10% 
price increase on selenium rectifiers made 
necessary by a 20% increase in selenium 
cost 


KETAY INSTRUMENT CORP., has merged 
with NORDEN LABORATORIES CORP. The 
major executives of the combined companies 
are Morris F. Ketay, pres., Paul W. Adams, 
exec. vice-pres., Benjamin Gross, board 
chairman 


KETAY INSTRUMENT CORP. has leased a 
20,000 sq. ft. plant in New York City to ex- 
pand its construction of aircraft instruments. 


LINK AVIATION, INC. has purchased a 
new plant in Binghamton, N. Y., thus add- 
ing 2 buildings to its present facilities. 


MAGNECRAFT ELECTRIC CO. has moved 
to its new plant at 3352 W. Grand Ave., 
Chicago 51, Ill. 


MICRO SWITCH DIV. OF MINNEAPOLIS- 
HONEYWELL REGULATOR CO. has opened 
a new assembly plant in Independence, Ia., 
to expand its production of mercury 
switches and snap-acting switch products 


MICRO SWITCH DIV. OF MINNEAPOLIS- 
HONEYWELL REGULATOR CO. has estab- 
lished new sales offices in Phoenix, Ariz.; 
Charlotte, N. C.; and Denver, Colo. 


MOTOROLA, INC., Chicago, Ill., is negoti- 
ating to acquire an 18-acre tract in Phoenix, 
Ariz., according to Paul V. Galvin, pres., 
on which to construct facilities for engineer- 
ing and light manufacturing that would ac- 
commodate 400 to 500 people. 


PHILCO CORP., Government & Industrial 
Div., has been awarded a “Sidewinder” 
suided missile contract by the Bureau of 

rdnance. 


PRECISION RADIATION INSTRUMENTS, 
INC. has removed its facilities to 4223 W. 
Jefferson Blvd., Los Angeles, Calif. The 
company’s sales offices will remain at 2235 
S. La Brea Ave 


RADIO CORP. OF AMERICA has been 
licensed by INTERNATIONAL TELEPHONE 
& TELEGRAPH CORP. for commercial 
radio apparatus and tubes. 


RADIO CORP. OF AMERICA will mer- 
chandise broadcast antenna towers manu- 
factured by DRESSER-IDECO CO. of 875 
Michigan Ave., Columbus 8, Ohio, to RCA 
Specifications Under this arrangement 
broadcasters will be able to purchase a com- 
plete package of TV broadcast equipment 


ENGINEERING PRODUCTS DIV., RADIO 
CORP. OF AMERICA, Camden, N. J., has 
completed the 478-mile microwave radio 
system line linking the key compressor sta- 
tions of the EL PASO NATURAL GAS CO., 
El Paso, Texas 


THE 1955 NATIONAL ADVISORY COM- 
MITTEE FOR AERONAUTICS has appointed 
Dr. H. S. Seifert to the subcommittee on 
rocket engines and Dr. James C. Fletcher to 
the committee on stability and control. Both 
scientists are with the senior staff of the 
RAMO-WOOLDRIDGE CORP., Los Angeles, 
Calif. 


RYAN AERONAUTICAL CO., San Diego, 
Calif., will build the mid-section of the 
fuselage of the Air Force’s Boeing KC-135 
jet tanker-transport, the prototype of which 
reached 550 miles/hr. on its first flight 
July 15, 1954 


STANDARD ELECTRONICS CORP., New- 
ark, N. J., subsidiary of CLAUDE NEON, 
INC., has announced a new unit-engineered 
kit for converting RCA-TT5A water-cooled 
TV transmitters to air-cooled operation 


SUPEREX ELECTRONICS CORP. has 
moved its offices and factory to a larger 
building at 4-6 Radford Place, Yonkers, 
i Bs 


SYLVANIA ELECTRIC PRODUCTS INC. 
plans to establish a company-wide Data 
Processing Center for which it has con- 
tracted to lease a “Univac”’ electronic cgm- 
puting system from REMINGTON RAND, 
INC. 


SYLVANIA ELECTRIC PRODUCTS INC. 
has established its 9th operating division 
the Electronic Systems Div. at 175 Great 
Arrow Ave., Buffalo, N. Y. Henry Lehne is 
general manager of the new division 


SYLVANIA ELECTRIC PRODUCTS INC. 
has begun manufacturing operations in the 
TV picture tube plant in Hatboro, Pa., for- 
merly owned by NATIONAL UNION ELEC- 
TRIC CORP. David K. Elwell is plant man- 
ager. 


TEKTRONIX, INC., Chicago, Ill., has 
opened a replacement parts, maintenance in- 
formation and field engineering office that 
will be headed by George Edens, formerly 
of the company’s Syracuse field office. 


THOMPSON PRODUCTS, INC., makers of 
aircraft and electronic parts, is planning a 
$5,000,000 study center east of the Tapco 
plant, Euclid, Ohio. The first two units will 
be started by fall, 1955 


TRANS-AMERICAN PRECISION INSTRU- 
MENT CORP. of Flushing, N. Y., has be- 
come the INSTRUMENT DIV. of STERLING 
PRECISION INSTRUMENT CORP. No 
change took place in executive personnel 


YARDNEY ELECTRIC CORP. has organ- 
ized a new Applications Consultation Dept 
offering free engineering advice on battery 
or portable power source problems. Address 
inquiries to Applications Consultation Dept., 
40-46 Leonard St., New York 13, N. Y. 


MORE NEWS 
on page 26 


LEADERS IN 
MINIATURIZATION 
FOR OVER 
TWENTY YEARS... 


HERMETIC SUB-MINIATURE 


AUDIO UNITS 


These are the smallest hermetic audios made. 


Dimensions ... 1/2 x 11/16 x 29/32 . . . Weight.8 oz. 
TYPICAL ITEMS 


MINIATURIZED 
TRANSFORMER 
COMPONENTS 


Items below and 650 others in our catalog A. 


Type MIL Pri.Imp. Sec. Imp. DC in Response Max. level ; : 

No. Application __—«‘Type ~—=sOhms.—SsOhms—PriMA_2db(Cyc.) dom —_ low pass, high pass, and band 
Pa: H-30 a Input to grid >. TFIA1OYY _ _ 62,500 a's 0 _150-10,000 a pass application in both inter- pias 

H-31 Single plate to single TFIAI15YY 10,000 90,000 0 300-10,000 +13 rue = 
_ grid, 3:1 a _ ee : stage and line impedance de- 4 

H-32 Single plate to line TFIA13YY _10,000* 200 3 _300-10,000 +13 : : Jit 
—W-33 Single plate to low TF1A13YY 30,000 50 1 300-10,000 +15 signs. Thirty four stock values, ae At fi 
———— aie ; = others to order. Case 1-3/16 x : J ; 

H-34 Single plate tolow —«‘TF1A13YY 100,000 60 5 300-10,000 ; | 
impedance bes oe 1-11/16 x 1-5/8 —2-1/2 high | jan 
__ 4-35 Reactor _ ___TFIA20YY__100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. Weight 6-9 oz 3 3 H 

H-36 Transistor interstage TFIAI5YY 25,000 1,000 5 300-10,000 +10 9 is ‘ ree 


*Can be used with higher source impedances, with corresponding reduction in frequency range and current 


HERMETIC MINIATURE 
HI-Q TOROIDS 
MQE units provide high Q, excellent stability and 


minimum hum pickup in a case only. 1/2 x 
1-1/16 x 17/32 . . . weight 1.5 oz. 


Type No. Inductance DC Max. .,, 

MQE-1 7 mby. 135 

MQE3 20 mbhy. 80 10 . 

MQE-S 50 mhy. 50 + ~ 

MQE-7 100 =mhy 35 60 2 

MQE-10 4 hy. 17 =" ™ 
MQE12 9 hy. 2 ® inc] 

MQE-15 2.8 hy. 72 os S | 5 6 5 20 2 30 3% 40 


OUNCER (CWIDE RANGE) 
AUDIO UNITS 


Standard for the industry for 15 yrs., these 
units provide 30-20,000 cycle response in a 
case 7/8 dia. x 1-3/16 high. Weight 1 oz. 


TYPICAL ITEMS 


Type a 

| Application: —__ Pri. imp Sec. Imp 

0-1 Mike, pickup or line to 50, 200/250, 50,000 

— ae 500/600 

0-4 Single plate to 1 grid 15,000 60,000 

0-7 Single plate to 2 grids, 15,000 95,000 

; D.C. in Pri. ey. 

0-9 me 4 plate to line, D.C. 15,000 50, 200/250, 500/600 
in Pri. 


0-10 Push pull plates to line | 30,000 ohms 
i ee ae 
0-12 Mixing and matching 50, 200/250 50, 200/250, 500/600 


013 Reactor, 300 Hys.—no 0.0; 50 Hys.3 MA, D.C., 6000 ohms 


50, 200/250, 500/600 


LET US MINIATURIZE YOUR GEAR. 
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES 


COMPACT 
HERMETIC 
AUDIO FILTERS 


UTC standardized filters are for 


§ SUB-SUBOUNCER 
2 on AUDIO UNITS 
ee ee UTC Subouncer and sub- 
subouncer units provide ex- 
sb4-4 | | ear ceptional efficiency and frequency range in miniatu 
8 err size. Constructional details assure maximum reli 
§.1 | ne Es SS es bility. SSO units are 7/16 x 3/4 x 43/64... Weig 
Ay | tExEyee 1/50 Ib. 
ae eT MA D.C. 
_ Type ___ Application © ___Level Pri. Imp. in Pri. Sec. imp. _ Pri. Res. Sec. Ri 
*$S0-1 ‘Input + 4V.U. 200 0 250,000 132.5 
a elie ss 50 62,500 
_$S0-2 interstage /3:1 + 4V.U. 10,000 0-. 90,000 ~ 750 
*$S0-3 Plate to Line +20 V.U. 10,000 . 200 + +#&=«}~——-2600 
Ate BS, 25,000 1.5 500 ; 
_$S0-4 Output +20V.U. 30,000 1.0 50 2875 
_SS0-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. a 
_SS0-6 Output == +20V.U. —_ 100,000 5 60 4700 
*SS0-7 Transistor |... -+10V.U. 20,000 5 800 850 
interstage 30,000 5 1,200 


* Impedance ratio is fixed, 1250:1 for SSO-1,1:50 for SSO-3. 
Any impedance between the values shown may be employed. 


HERMETIC 
VARIABLE 
INDUCTORS 


These inductors pro- 
vide high Q from 50 - 10,000 
cycles with exceptional stability. Wide in- 
ductance range (10-1) in an extremely 
compact case 25/32 x 1-1/8 x 1-3/16... 
Weight 2 oz. 


TYPICAL ITEMS 
TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma 


HVC-1 002 006 02 100 
HVC-3 011 040 ll 40 
HVC-5 07 25 7 20 
HvC-6 a 6 2 15 
HVC-10 7.0 25 70 35 
HVC-12 50 150 500 1.5 
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Electronic Industries News Briefs 


2psule summaries of important happenings in affairs of equipment and component manufacturers 


DMIRAL CORP. has licensed RADIO 
RP. OF AMERICA for five years under 
its for radio, TV, and automation equip 
t and has been licensed by RCA for the 
period for patents in TV and radio 
deast receiving sets. 


IR REDUCTION SALES CO., Div. of AIR 
DUCTION CO. INC., New York, N. Y. has 
juced a 20-minute, color-sound movie 
tungsten inert-gas are welding, titled 
thing But The Best.” 


\IRTRON, INC., Linden, N. J. has signed 
cense agreement to manufacture micro- 
e ferrite elements and ferrite-containing 
rowave devices with HUGHES AIR- 
AFT CO., Culver City, Calif. 


ALTEC SERVICE CORP. will sell public 

iress systems made by ALTEC LANSING 

commercial users throughout the US. 

tribution will be made through GRAY- 
BAR ELECTRIC. 


AMERICAN STANDARDS ASSOCIATION, 
w York, N. Y., reports that there are 

10 American standards in use in the U. S. 
e Admiral George F. Hussey, USN (ret.), 
naging director, states that 200 committees 
now working on standards projects 


ARVIN INDUSTRIES, INC., Columbus, 

i. has formed an electronics products 
vision to specialize in subcontract work on 

litary and industrial projects. Glenn W 
hompson, pres., has announced that Leo W. 
surns has been named sales manager of the 
livision. 


AVION INSTRUMENT CORP. Paramus, 
J. will relocate in Riverdale, Md. as part 
the long range expansion plan of its 
irent company, ACF Industries, Inc. The 
te is now occupied by the ACF Engineering 
d Research Div. 


BECKMAN INSTRUMENTS, INC., Fuller- 
on, Calif. has acquired SPECIALIZED IN- 
STRUMENTS CORP., and SPINCO SERV- 
ICE CO., of Belmont, Calif. The acquired 
ympanies will be known as the SPINCO 
DIV. of BECKMAN INSTRUMENTS, INC. 

th headquarters at Belmont. 


ECLIPSE-PIONEER DIV., BENDIX AVIA- 

TION CORP., announces that the PB-10A 
itomatic pilots with “flight path control,” 
esigned and built by the division, will be 
stalled in the Vickers Viscount airliners 
) be placed in service in 1955. 


BLONDER-TONGUE LABS., INC. of West- 
eld, N. J., has fully equipped and staffed 
Ss second pant near ‘Heaatk, N. J., to 
indle additional manufacturing space. 


BRUSH ELECTRONICS CO. DIV. OF 
‘LEV ITE CORP. has executed, with ERIE 
‘ESISTOR CORP., a license agreement with 
‘ULTON MFG. CORP. and GLENCO CORP. 
ider which GULTON will make, use and 
\! barium titanate elements in the phono 
ckup and accelerometer fields. 


BUD RADIO, INC. has purchased a new 
lilding in Cleveland, Ohio, which will add 
1,000 sq. ft. of space to the present facility. 


S. W. CALDWELL LTD. has purchased a 
lilding at 443 Jarvis St., Toronto, Ont., 
in., to house expanded production and of- 
ce facilities. 


CBS-COLUMBIA DIV. of COLUMBIA 
ROADCASTING SYSTEM will manufacture 
sed circuit industrial color TV equipment 
addition to making TV and radio re- 
vers, specialized defense items and indus- 
al electronics apparatus. 


COLLINS RADIO CO. of Cedar Rapids, 

will manufacture 224 VHF receivers and 
insmitters for use by UNITED AIR LINES 
* installation this summer. 


ELECTRODATA CORP. of 717 N. Lake 
ve., Pasadena 6, Calif., has delivered three 
mplete ‘“Datatron’” high-speed electronic 
ita processing machines to LAND AIR INC., 
iyton, Ohio, ALLSTATE INSURANCE CoO., 
kokie, Ill, and ARMA CORP., Seattle, 


ash 
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ELECTRO TEC CORP., S. Hackensack, 
N. J., has been granted a patent covering 
its process for the manufacture of precision 
slip ring and commutator assemblies 


GENERAL ELECTRIC CO. has opened a 
“Systems Center’ for its Heavy Military 
Electronic Equipment Dept. in Syracuse, 
1, a. £ 


GENERAL ELECTRIC CO., Syracuse, N. Y 
has revealed a radar cathode ray tube that 
enables ships to “see’’ 50 miles ahead and 
30 miles behind. The tube was installed by 
GE in navigational radar sets now in use 
on Navy cargo vessels 


GENERAL INSTRUMENT CORP., Eliza- 
beth, N. J. has added a new $1,500,000 radio- 
TV-electronics plant to its five factories in 
the U. S. and Canada. It is adaptable to 
either civil or military production 


GERMANIUM PRODUCTS CORP., 25 
Cornelison Ave., Jersey City 5, N. J., has 
cut transistor prices up to 40 and 50% on 
some types. 


G. M. GIANNINI & CO., INC. of Pasa- 
dena, Calif. and E. Orange, N. J., has estab- 
lished Sales and Field Engineering Offices 
at 8 S. Michigan Ave., Chicago, II. 


GUDEMAN CO., electronic components 
manufacturer has moved its Sunnyvale, 
Calif., plant to a new building at 190 Com- 
mercial St. 


GYROMECHANISMS, INC., gyroscope and 
potentiometer producers, has acquired a 
building opposite its Halesite, Long Island, 
plant that will house the design and engi- 
neering staffs and increase production fa- 
cilities 20%. 


HAMILTON WATCH CO. has acquired the 
outstanding shares of the HATHAWAY IN- 
STRUMENT CO., Denver, Colo., producers 
of electronic electro-mechanical instruments 
Mr. Claude M. Hathaway will continue as 
president. 


HEPPNER MFG. CO., Round Lake, IIl., is 
building a new section to be occupied by 
the enlarged tool, die and punch press de- 
partment. 


INTERNATIONAL RECTIFIER CORP., E! 
Segundo, Calif., has announced a 5 to 10% 
price increase on selenium rectifiers made 
necessary by a 20% increase in selenium 
cost. 


KETAY INSTRUMENT CORP., has merged 
with NORDEN LABORATORIES CORP. The 
major executives of the combined companies 
are Morris F. Ketay, pres., Paul W. Adams, 
exec. vice-pres., Benjamin Gross, board 
chairman. 


KETAY INSTRUMENT CORP. has leased a 
20,000 sq. ft. plant in New York City to ex- 
pand its construction of aircraft instruments. 


LINK AVIATION, INC. has purchased a 
new plant in Binghamton, N. , thus add- 
ing 2 buildings to its present facilities. 


MAGNECRAFT ELECTRIC CO. has moved 
to its new plant at 3352 W. Grand Ave., 
Chicago 51, Ill. 


MICRO SWITCH DIV. OF MINNEAPOLIS- 
HONEYWELL REGULATOR CO. has opened 
a new assembly plant in Independence, Ia., 
to expand its production of mercury 
switches and snap-acting switch products 


MICRO SWITCH DIV. OF MINNEAPOLIS- 
HONEYWELL REGULATOR CO. has estab- 
lished new sales offices in Phoenix, Ariz.; 
Charlotte, N. C.; and Denver, Colo. 


MOTOROLA, INC., Chicago, IIll., is negoti- 
ating to acquire an 18-acre tract in Phoenix, 
Ariz., according to Paul V. Galvin, pres., 
on which to construct facilities for engineer- 
ing and light manufacturing that would ac- 
commodate 400 to 500 people. 


PHILCO CORP., Government & Industrial 
Div., has been awarded a “Sidewinder” 
uided missile contract by the Bureau of 
rdnance. 


PRECISION RADIATION INSTRUMENTS, 
INC. has removed its facilities to 4223 W. 
Jefferson Blvd., Los Angeles, Calif. The 
company’s sales offices will remain at 2235 
S. La Brea Ave 


RADIO CORP. OF AMERICA has been 
licensed by INTERNATIONAL TELEPHONE 
& TELEGRAPH CORP. for commercial 
radio apparatus and tubes. 


RADIO CORP. OF AMERICA will mer- 
chandise broadcast antenna towers manu- 
factured by DRESSER-IDECO CO. of 875 
Michigan Ave., Columbus 8, Ohio, to RCA 
Specifications Under this arrangement 
broadcasters will be able to purchase a com- 
plete package of TV broadcast equipment 


ENGINEERING PRODUCTS DIV., RADIO 
CORP. OF AMERICA, Camden, N. J., has 
completed the 478-mile microwave radio 
system line linking the key compressor sta- 
tions of the EL PASO NATURAL GAS CO., 
El Paso, Texas 


THE 1955 NATIONAL ADVISORY COM- 
MITTEE FOR AERONAUTICS has appointed 
Dr. H. S. Seifert to the subcommittee on 
rocket engines and Dr. James C. Fletcher to 
the committee on stability and control. Both 
scientists are with the senior staff of the 
RAMO-WOOLDRIDGE CORP., Los Angeles, 
Calif. 


RYAN AERONAUTICAL CO., San Diego, 
Calif., will build the mid-section of the 
fuselage of the Air Force’s Boeing KC-135 
jet tanker-transport, the prototype of which 
reached 550 miles/hr. on its first flight 
July 15, 1954. 


STANDARD ELECTRONICS CORP., New- 
ark, N. J., subsidiary of CLAUDE NEON, 
INC., has announced a new unit-engineered 
kit for converting RCA-TT5A water-cooled 
TV transmitters to air-cooled operation 


SUPEREX ELECTRONICS CORP. has 
moved its offices and factory to a larger 
building at 4-6 Radford Place, Yonkers, 
nN. = 


SYLVANIA ELECTRIC PRODUCTS INC. 
plans to establish a company-wide Data 
Processing Center for which it has con- 
tracted to lease a “Univac’’ electronic cgm- 
puting system from REMINGTON RAND, 
INC. 


SYLVANIA ELECTRIC PRODUCTS INC. 
has established its 9th operating division, 
the Electronic Systems Div. at 175 Great 
Arrow Ave., Buffalo, N. Y. Henry Lehne is 
general manager of the new division 


SYLVANIA ELECTRIC PRODUCTS INC. 
has begun manufacturing operations in the 
TV picture tube plant in Hatboro, Pa., for- 
merly owned by NATIONAL UNION ELEC- 
TRIC CORP. David K. Elwell is plant man- 
ager. 


TEKTRONIX, INC., Chicago, Ill., has 
opened a replacement parts, maintenance in- 
formation and field engineering office that 
will be headed by George Edens, formerly 
of the company’s Syracuse field office 


THOMPSON PRODUCTS, INC., makers of 
aircraft and electronic parts, is planning a 
$5,000,000 study center east of the Tapco 
plant, Euclid, Ohio. The first two units will 
be started by fall, 1955 


TRANS-AMERICAN PRECISION INSTRU- 
MENT CORP. of Flushing, N. Y., has be- 
come the INSTRUMENT DIV. of STERLING 
PRECISION INSTRUMENT CORP. No 
change took place in executive personnel 


YARDNEY ELECTRIC CORP. has organ- 
ized a new Applications Consultation Dept 
offering free engineering advice on battery 
or portable power source problems. Address 
inquiries to Applications Consultation Dept., 
40-46 Leonard St., New York 13, N. Y. 


MORE NEWS 
on page 26 


YouR ONLY SOURCE 
of a Complete Line of MAGNETIC MATERIALS 


TECHNICAL DATA ON 
ARNOLD PRODUCTS... Write 
for your copy. 


Bulletin GC-106 . . . General information on all 
Arnold magnetic materials: permanent magnets, 
tape wound and powder cores, etc. 


Bulletin TC-101 A . . . ‘Properties of Deltamax, 
1-79 Mo-Permalloy and Supermalloy’’"—28 pages 
of technical data on Arnold Tape-Wound Cores 


Bulletin PC-104 . “Molybdenum Permalloy 


Powder Cores’’—16 pages, complete technical 
data. 
Bulletin SC-107 .. . ‘Arnold Silectron Cores” 


52 pages of valuable data, covering a complete 
range of core shapes, sizes, tape gauges, etc. 


ADDRESS DEPT. 1.53 


24 For product information, use Inquiry card on last page. 


Arnold products include all grades of Alnico permanent magnets (cast an 
sintered) . . . tape-wound cores of high-permeability alloys, such as Deltama» 
Permalloy and Supermalloy .. . types “‘C’ and “E”’ cut cores of Silectron 1 
any size or weight range from a fraction of an ounce to hundreds of pound 
(50 Ibs. max. on 12-mil C cores); also round, square and rectangular Silectror 
cores .. . powdered Mo-Permalloy cores. . . Cunife, Vicalloy, Permendur an 
other magnetic materials. Special magnetic components can be produced t 
meet your specific requirements; and such products as powder cores, tape 
wound cores, and C and E cores are carried in stock in a wide range of standar: 
sizes for immediate delivery. Many sizes of cast and sintered Alnico magnet: 
also are stocked. 

In other words, Arnold magnetic materials can answer any requirement 
you may have. It is the on/y complete line in the industry; and in addition 
Arnold maintains complete control over every production step from raw 
materials to finished products. Such a source can bring you advantages in 
long experience and undivided responsibility, and in unequalled facilities for 
quality production and control. @ Let us supply your needs. 


W&D 5546 


|THE ARNOLD ENGINEERING (COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois - : 
DISTRICT SALES OFFICES . . . New York: 350 Fifth A ; 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley $ 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 


inirpct y's arma 


with the new PHILCO 
Crystal Diode 


LPuicdr, 
CK pu y 
QUALITY y 
hte w 4 
& 
>> Le 


FEATURES 
perior detection ability 


Greatly improved noise figure over 

previous types 

Reversible for use in balanced mixer 

circuits 

20° higher range in 

ating temperatures 

Controlled processing rigid test 
A 


ing assures uniform dt 
istics 


IN263 


reduce 


the noise 


The 


withstand environmental testing far beyon: 


ambient operating temperatures have 


Nowe 


IN263 


ngure 


xer crystal 


advance 


) 


iS improved 2 to 


IS a 


ratings to reach 90° ¢ 


This new Philco diox« 
systems. It is the only diode that can be reversed for use in either side of a balanced circuit. 


Philco Dept. TT 


Nx Ww 


in pf 


fuction 


an 


hermetically 


{ew 


| 


il] 
lil, 


available 


in radar front ends brings you this new 


{ib over che 


sealed point-contact 


1 present 


been increased 


For compl t¢ 


in over 15 years! 


performance 


+) 


with minor circuit modi 


Phil O 


ina 


equivalent in over-all performance to a power increase of 100 


yermanil 


cations 


information 


operfat 


Wile 


designed C 


Maximun 


e€ in present fada 


PHILCO CORPORATION | 


} 


r 
h 


Survey of 


ew Products of the Month 


Capsule summaries of latest electronic developments provide handy 


reference for engineers in the market for new equipment and components 


MAGNETIC RESOLVER, Series 1800, is a 
fast response unit offered by John Oster 
Mfg. Co., Avionic Div., Racine, Wis. espe- 
cially suited for driving circular sweep 
radar presentations. Rotor and _ stator in- 
ductance values can be supplied held within 
*3% (Ask for A-2-31) 


AC “VOLTECTOR,” produced by Hivolt 
Ltd., 34a, Pottery Lane, Portland Rd., Lon- 
don, W. 11, can detect the presence of ac 
current without contact with the conductor. 
Unaffected by ordinary insulations, but can- 
not penetrate earthed metal sheathing. (Ask 
for A-2-32) 


K-BAND RF HEADS, made by Vectron, Inc., 
408 Main St., Waltham 54, Mass., are com- 
plete microwave tuning units that include 
an r-f assembly and a K-Band mixer. De- 
signed for use with the Vectron SA25 micro- 
wave spectrum analyzer. (Ask for A-2-33) 


LOW RESISTANCE BRIDGE, Model 604, by 
Shasta Div., Beckman Instruments, Inc., 
1432 Nevin Ave., Richmond, Calif., provides 
means for checking low resistances (102 to 
10K2) to a high degree of accuracy (0.25%). 
Three full scale ranges. (Ask for A-2-34) 


“VECTORLYZER,” made by Advance Elec- 
tronics, Co., Inc., 451 Highland Ave., Passaic, 
N.J. measures vector sum or difference of 
two voltages, imaginary and real compo- 
nents of an unknown voltage in terms of a 
reference voltage, etc. (Ask for A-2-26) 


GUN-BOMB-ROCKET SIGHT TESTER, 
Model 519, announced by Telectro Indus- 
tries Corp., 35-18 37th St., Long Island City 
1, N.Y. tests gyro computing gun sights 
and facilitates data compilation to indicate 
the sight operating characteristics. (Ask for 
A-2-12) 


GAS DETECTOR. A precision electronic 
unit Model GG/102 produced by Bristol 
Engineering Corp., Beaver Dam Rd. and 
Oak Lane, Bristol, Pa. makes quantitative 
measurements of gas concentrations in cer- 
tain mixtures of gas and air and some types 
of combustible gas. (Ask for A-2-13) 


RECTIFIER TUBE, NL-616, by National 
Electronics, Inc., Geneva, IIl., is rated at 2.5 
amps de and 30 amps peak current. Gas 
and mercury filled for quick starting and 
long life. Filament voltage 2.5 amps. Fila- 
ment current, 9 amps. (Ask for A-3-11) 


PRESSURE TRANSDUCER. A dual-element 
air flow differential instrument announced 
by Technology Instrument Corp., Acton, 
Mass., has a linear potentiometer resistance 
ratio vs. pressure within 5%. Wt., 1.3 Ibs. 
(Ask for A-3-12) 


SCALER AND RATEMETER made by Elec- 
tronics Div., Curtiss-Wright Corp., Wood- 
Ridge, N.J. can be used with Geiger-Muller 
counter tubes, proportional counters, and 
scintillation counters. Adjustable from 300 
to 3,000 v. Maximum counting speed, 200,000 


impulses/second. Counts 3,999,999 pulses. 
(Ask for A-3-13) 


DIPLEXER, Type 5411-A, by Television 
Transmitter Dept., Allen B. Du Mont Lab- 
oratories, Inc., 1500 Main Ave., Clifton, N.J. 
will handle the total aural and visual power 
for any TV transmitter from 5 kw to 50 kw. 
(Ask for A-3-14) 


TUBELESS POWER SUPPLY, Model 312, is 
a de/ac power supply for life testing racks, 
computers, experimental equipment, etc., 
made _ by Electronic Research Associates, 
Inc., P.O. Box 29, Caldwell, N.J. Input, 100- 
125 v. 60 CPS. Output, 0-3/30/300 v dec, or 
0-130 v ac variable. (Ask for A-3-15) 


ELECTRONIC GENERATOR, Model 1420-B, 
for development or production testing has 
frequency range internal oscillator, 50-6,000 
CPS, with external oscillator, 25-20 kc. 
Power output 300 va. Communication Mea- 
surements Lab. Inc., 350 Leland Ave., Plain- 
field, N.J. (Ask for A-3-16) 
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RADAR PRESSURIZING TEST SET. Model 
RR-10260-B is a fully-contained, semi-auto- 
matic unit made by Lear, Inc., Lear-Romec 
Div., Elyria, O. Set for 60 in. Hg absolute, 
a pressure switch controls the low pressure 
shut-off. (Ask for A-3-17) 


MAGNETIC AMPLIFIER, an improved ver- 
sion of the ‘“‘Moto Mag,” by Keystone Prod- 
ucts Co., 904 23rd St., Union City 2, N.J. is 
available in six standard models. Designed 
for remote control devices, computers, posi- 
tioning servos, etc. (Ask for A-3-18) 


CERAMIC POWER RESISTORS, Types R31, 
R32, R34, and R36 “Castohm” cast units, 
expand the line of lightweight, high-tem- 
perature resistors made by Shallcross Mfg., 
Co. Collingdale, Pa., to MIL-R-10566 speci- 
fications. (Ask for A-3-25) 


COIL IMPREGNANTS. Three new coil im- 
pregnants announced by Insl-X Sales Co., 
26 Rittenhouse Place, Ardmore, Pa., “‘Ac- 
rylic base A-107,” ‘‘Insl-X E-67,”’ and ‘“Insl- 
X Q-101, have a wide range of physical and 
electrical characteristics. (Ask for A-3-26) 


RELAYS. New current and voltage sensing 
relays of the thermal type announced by 
G-V Controls, Inc., 28 Hollywood Plaza, 
East Orange, N.J. are hermetically sealed 
with outside screw-adjustable operating 
points. (Ask for A-3-27) 


SHOCK MOUNTED CRT. “Edge-Lit’” en- 
graved calibration scales in the CRT bezel 
and rubber shock mount assys by Jan 
Hardware Mfg., Co., Inc., 75 N. 11th St., 
Brooklyn 11, N.Y. are lighted by bulbs in- 
side instruments. (Ask for A-3-28) 


TAPE CUTTER-SPLICER, Model TS-4DLX, 
added to the line of Robins Industries Corp., 
82-09 251 St., Bellerose 26, N.Y. makes 
splices in 5 seconds without aid of other 
equipment. Supplied complete with plastic 
dust cover (Ask for A-3-29) 


THERMOCOUPLE TRANSFER SWITCHES 
announced by Daven Co., 191 Central Ave., 
Newark 4, N.J. have a contact resistance of 
less than 0.004 ohms and will vary not more 


than+0.0003 ohms for the life of the unit. 
(Ask for A-3-23) 


HIGH TEMPERATURE RECTIFIERS with 
larger cells to size 5 x 6 in., announced by 
Semi-Conductor Div., of Radio Receptor 
Co., 251 West 19th St., New York 11, N.Y. 
operate without derating at 125°C. Life span 
500 hrs. (Ask for A-3-24) 


MAGNETIC TAPE RECORDER. New addi- 
tion to the line of Davies Lab., Inc., 4705 
Queensbury Rd., Riverdale, Md., Series 550 
for airborne use, is completely self-con- 
tained in 2 units 7 in. wide by 7-34 in. long. 
(Ask for A-3-30) 


MINIATURE VARIABLE INDUCTORS, both 
shielded and unshielded, made by Levin- 
thal Electronic Products, Inc., 2612 Fair 
Oaks Ave., Redwood City, Calif., are avail- 
able as Style A Type 1, in 10 standard 


+ from 56 wh to 1.8 mh. (Ask for A- 


TELEPHONE SYSTEM, P-A-X, by Automat- 
ic Electric Co., 1033 W. Van Buren St., Chi- 
cago 7, Ill., comprised of standard telephone 
equipment, is offered for private ownership 


to control telephone and operating costs. 
(Ask for A-3-32) 


REMOTE CONTROL UNIT, Type MCA- 
902-A/B, by the Mobile Communications 
Dept. of Allien B. DuMont Labs., 1500 Main 
Ave., Clifton, N.J., for two-way mobile ra- 
dio systems enables the advantageous loca- 


tion of a base station and desk operation. 
(Ask for A-3-33) 


MOTOR. Permanent magnetic de unit, an- 
nounced by El Ray Motor Co., North Holly- 
wood, Calif., designed to drive switches, 
cams, servos., ete., has a 1-4 in diam. 
Length, 2-;; in. Gear case diam 1-44 in. 
Wt., 5-12 oz. (Ask for A-3-35) 


BOBBIN WINDER, Model 212-AM, of! 
by Geo. Stevens Mfg. Co., Inc., Pu 
Rd. at Peterson, Chicago 30, Ill. has a fi 1 
tip, instantaneous wire guide return. W ds 
all types of random wound bobbin <« 
solenoids, repeater coils, etc. (Ask fo1 
3-21) 


IMPEDANCE BRIDGE, Model 250-DA is 
an accurate wide range instrument desig «ed 
for the measurement of resistance, cap: -i- 
tance, inductance, dissipation factors, id 
storage factors. Made by Electro-Measwe- 
ments, Inc., 4312 S. E. Stark St., Portla d 
Ore. (Ask for A-3-22) 


LEAD SULPHIDE CELL, CE 705, is a w 
photo-conductive unit announced by Con- 
tinental Electric Co., Geneva, Ill. that is e- 
ing used in the IBM Type 702 electronic 
data processing machine to detect the ve- 
ginning and the end of the magnetic tape 
(Ask for A-3-19) 
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VOLTAGE RATIO COMPARATOR, Moe! 
592, made by Telectro Industries Corp., 
35-18 37th St., Long Island City 1, N.Y. is 
used to set accurate voltage ratios, both ac 
and de by a calibrated voltage divider net- 
work and aé_ezero-center microammete! 
(Ask for A-3-20) 


FASTENER AND SPACER, a new fatch- 
type “Speed Clip’ by Tinnerman Products 
Inc., P.O. Box 6688, Cleveland 1, O., pro- 
vides a positive, vibration-proof attachment 
of printed circuit boards to radio chassis 
that can be made by hand. (Ask for A 
34) 


POTENTIOMETERS. Eight models of 970 se- 
ries wire-wound potentiometers announced 
by General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. have power rat- 
ings from 2 to 20 w. at 40 C. and 17 stock 
resistance values from 2 to 500,000 ohms 
(Ask for A-3-36) 


GEIGER COUNTER-ASSAYER that enables 
field assay of radioactive substance has a 
claimed range up to 12,000 counts/min 
Made by Hoffman Laboratories, Inc., 3761 S 
Hill St., Los Angeles 7, Calif. (Ask for A-3- 
37) 


MOUNTING CONTROLS, series 47 twisted- 
tab type, announced by Clarostat Mfg., C 
Dover, N.H. are available with or without 
power switches. Save time, labor and n 
terial. (Ask for A-3-38) 


CERAMIC CAPACITORS for color TV re- 
ceivers, available at Hi-Q Div. Aerov: 
Corp., Olean, N.Y. are rated at a working 
voltage of 30 KVDC, or a test voltage of 5! 
KVDC for 1 min. (Ask for A-3-39) 


VACUUM GAUGE. A new single-stati 
thermocouple gauge with printed circu 
Type TG-029, has been announced by Co! 
solidated Vacuum Corp., subsidiary of Co! 
solidated Engineering Corp., 1775 Mt. Read 
Blvd., Rochester 3, N.Y. (Ask for A-3-42) 


WINDER for small toroid coils finished to 
1, in. inner diameter has been developed t 
Electro Devices Co., Inc., 463 Commerci 
St., Boston, Mass. Measures only 9% in. 
length. No. 30 to No. 40 wire sizes. (Ask fi 
A-3-43) 


“VERSTROL,” by Assembly Products, Inc 
Chesterland, O., detects minute changes 
current or voltage while indicating the 
magnitude and trips relays as a result « 
these changes. No vacuum tubes. Contact 
in meter relay. (Ask for A-3-44) 


TRANSFORMERS. Line to speaker matchin 
transformers for commercial sound systen 
using 70 v. distribution techniques have bee 
recently developed by Electronic Communi 
cation Equipment Co., 1249 W. Loyola Ave 
Chicago 26, Ill. Three sizes available. (As 


for A-3-41) 


MORE NEWS 
on page 28 
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POWER \Q88 SATURABLE REACTORS 
TRANSFORMERS — Applications 


Range — 400-6000 cps "4 @ Servo Systems 


Efficiency—up to 95% ~~ e@ Data Telemetering 


Ne Remote Frequency Control 
Wattage — 6mw - 200 watts 


= Temperature — - t ° 
a hy plete hay pereture—-55 to + 195° C. Illustrated — High Frequency Reactor Tuned by 
Varying D. C. Current 


PULSE TRANSFORMERS (aa) MAGNETIC 
Pulse Width—.2-50 microseconds | f AMPLIFIERS 


Rise Time—from .03 microseconds 
Wattage (output) .5-200 watts 


@ Blocking oscillator Response —1 cycle up 


@ Pulse coupling 


@ Toroidal construction a J ’ Illustrated —Auto Pilot Application 
; for Printed Circuit Mounting 


SUB-MINIATURE FILTERS 


For Chassis Mount 


Frequency — 2.3 -35Kc 
Impedance in —600-10K Ohms 
Impedance out—Grid SUB-MINIATURE TUNED CIRCUITS 


@ Hermetic Sealed For Printed Circuit Applications lai 
e@ Temperature Compensated = P 
@ internal D.C. Isolation e@ Multiple Tuned Transformers L—41/4 


H—7/16” 
W— 23/32” Illustrated @ Balanced or Unbalanced @ Delay Lines 


L — 23/32” 4KC e Military Specifications @ Tuned Circuits 
H — 11/16” Band Pass 


See us at Booth 465 Electronic Avenue, |.R.E. National. Convention, Kingsbridge Armory, New York City, March 21-24 


FOR ADDITIONAL INFORMATION CONTACT 


COMMUNICATION ACCESSORIES COMPANY 


3-55/1.0 HICKMAN MILLS, MISSOURI e PHONE KANSAS CITY, SOUTH. 5528 
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Survey of 


New Products of the Month 


Capsule summaries of latest electronic developments provide handy 


reference for engineers in the market for new equipment and components 


“MICAPS,” a new line of mica capacitors 
produced by Micamold Radio Corp., 1087 
Flushing Ave., Brooklyn 37, N. Y., are en- 
capsulated and hermetically sealed by dip 
coating. Smaller than molded types. (Ask 
for A-3-76) 


LUBRICANT. A _ new silicone fluid, de- 
veloped by Westinghouse Materials En- 
gineering Dept., E. Pittsburgh, Pa., has 
passed thermal stability and viscometric 
tests ranging from 65° to 500°F. (Ask for 
A-3-77) 


RELAY, Type 8AC, developed by Phillips 
Control Corp., Joliet, Ill., has self-contained 
rectifier, thereby eliminates exterior wiring 
and requires less space. (Ask for A-3-78) 


RATE GYRO, Model 36128, announced by 
G. M. Giannini & Co., Inc., 918 E. Green 
St., Pasadena 1, Calif., weighs less than 11% 
lbs. Diam. 2.0 in., 2.68 in. long. Rotor de- 
velops 1,500,000 gm  cm?/sec (Ask for 
A-3-79) 


MAGNET WIRE insulated with “Alka- 
nex,”’ a thin-film, polyester-type developed 
by the G-E Research Lab., is available in 
round sizes No. 13 Awg. through No. 26 
Awg. at Construction Materials Div., Gen- 
eral Electric Co., Bridgeport 2, Conn. (Ask 
for A-3-80) 


PANEL METER. A new unit that indicates 
the ratio of two direct currents is being pro- 
duced by Thomas A. Edison, Inc., Instru- 
ment Div., West Orange, N. J. Handles 50 
ma in either coil. (Ask for A-3-81) 


TRANSMITTER. A new type of AM radio 
broadcast unit is a 50-kw maximum power 
“Ampliphase” type announced by Radio 
Corp. of America, Engineering Products 
Div., Camden, N. J. Requires half the space 
of comparable equipment. (Ask for A-3-82) 


SLOTTED LINE, Type 874-LBA, operating 
over the range from below 300 to 5,000 MC, 
announced by General Radio Co., 275 
Massachusetts Ave., Cambridge 39, Mass., is 
for measuring impedance, standing wave 
ratio, and attenuation. (Ask for A-3-83) 


LONG PLAYING TAPE, called “Irish” 
LP No. 600 by ORRadio Industries, Inc., 
Opelika, Ala., because it provides to 6 hrs 
playing time at 17, in./sec. Dual track. On 


1 mil acetate or 1 mil ‘‘Mylar.” (Ask for 
A-3-84) 


COPPER CLAD RESISTORS, fixed-com- 
position, Types GM and HM, when mounted 
on steel panels 4 in. sq., 0.050 in. thick, with 
ambient temp. of 70°C, have continuous 
ratings of 3 and 4 w., respectively. By 
Allen-Bradley Co., 136 Greenfield Ave., Mil- 
waukee 4, Wis. (Ask for A-3-85) 


COAXIAL DIALS, the SR series “Duodial”’ 
turns counting units, designed for use with 
the AJ series ‘‘Helipot’’ can be used with 
any rotating component with a 14 in. diam 
shaft. Made by Helipot Corp., 916 Meridian 
Ave., S. Pasadena, Calif. (Ask for A-3-86) 


VARIABLE CAPACITOR. A new minia- 
ture unit announced by Radio Condense1 
Co., Camden 3. N. J., for transistorized radio 
receivers. is the smallest in the company’s 
line. (Ask for A-3-87) 


ELAPSED TIME METER, announced by 
the Instrument Div., Roller-Smith Corp., 
Bethlehem, Pa.. is available in 2'2 and 3! 
in. sealed and ‘‘Bakelite’”’ cases. Dimensions 
conform with MIL specs. (Ask for A-3-88) 


PACKAGING DEVICE, announced by 
Vitramon, Inc., Box 544, Bridgeport 1, Conn 
releases cavacitors as required when holder 
ecard is bent. Eight cards fit into standard 
carton without packing. (Ask for A-3-45) 


SOLDERING IRON, called “Esico Luger” 
hy The Electric Soldering Iron Co., Inc 
Deep River. Conn.. has fast-heating tip 
lessens fatigue and speeds spot welding 
Actuated by one to three fingers. (Ask for 
A -3-46) 
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OHMETER, Model LRO, announced by In- 
dustrial Instruments, Inc., Cedar Grove, 
N. J., has +1% of full-scale reading ac- 
curacy. Ranges, 0.1, 1.0 and 10 ohm full- 
scale reading. Powered by 142 v. standard 
flashlight battery. (Ask for A-3-47) 


THYRATRON. A new 3.2 amp dc thyratron 
has been developed by National Electronics, 
Inc., Geneva, Ill. Designated NL-730, The 
gas and mercury vapor unit is rated at 2.5 
filament volts, 12 amps filament current. 
(Ask for A-3-48) 


STANDARD SLIP RING and spring-loaded 
brush contact assys. Available in 10 com- 
binations, 4 micro finish, with 1, 2, 3, 4 
silver graphite brush contacts per ring as 
desired. Ring diam. 13g x 1 in. LD. Electro- 
Development Co., 14701 Keswick St., Van 
Nuys, Calif. (Ask for A-3-49) 


SHIELDING BEADS to provide de- 
coupling in circuit wiring have been an- 
nounced by Ferroxcube Corp. of America, 
233 E. Bridge St., Saugerties, N. Y¥Y. Made 
of ferrite material. (Ask for A-3-50) 


FREQUENCY STANDARD, 400 and 500 
eps., announced by American Time Prod- 
ucts, Inc., 580 Fifth Ave., New York 36, N-Y., 
is in an octal-based 115 in. diam. x 41% in. 


housing Transistor operated {Ask for 
A-3-51) 


COIL FORM, made of “Polypenco” Q-200.5 
styrene copolymer, supplied by Polymer 
Corp. of Pa., Reading, Pa., is responsible for 
accuracy and sensitivity of the new electro- 
magnetic delay lines developed by Helipot 
Corp., S. Pasadena, Calif. (Ask for A-3-52) 


BATWING ANTENNAS for VHF TV broad- 
casting stations announced by General Elec- 
tric Co., Syracuse, N. Y., use 7 in. “Styro- 
flex’’ feed lines, and new junction boxes and 
cable grounding. Thirteen new units con- 
form to new RETMA 50 ohm input im- 
pedance standard. (Ask for A-3-53) 


RELAY, series 805 dc 32 pole, is now 
available at Guardian Electric Mfg. Co., 
1627 Walnut St., Chicago, Ill. Can connect 
32 electrical circuits simultaneously. Weight, 
less than 5 oz. (Ask for A-3-54) 


ROTARY CONVERTER. The analog-digital 
Digitometer’”’ has been added to the ultra 
low torque servo components line of Elec- 
tro-Mec Laboratory, Inc., 21-09 43rd Ave., 
Long Island City 1, N. Y. Type 15 has a shaft 
torque of 0.15 oz. (Ask for A-3-55) 


QUARTZ CRYSTALS, CR-38/U and CR- 
50'U, announced by Cryco, Inc., 1138 Mis- 
sion St., S. Pasadena, Calif., have frequency 
ranges of 16-100 ke, load capacities of 20uxf, 
frequency tolerances of 0.012%. Temperature 


range 40° to 70°C. Meet MIL-C-3098A 
Ask for A-3-56) 


“TENSOLITE” HOOK-WIRE, announced 
by Tensolite Insulated Wire Co., Inc., 196 
Main St. Tarrytown, N. Y., features an ex- 
truded “Teflon” insulation to resist abrasion 
and wide-range temverature variation from 

90° to 250°C. (Ask for A-3-60) 


GENERATING PLANT, Model 75 HR a 
new 75 kw, 93.75 kva gasoline driven unit 
has been announced by D. W. Onan & Sons 
Inc... Minneapolis 14, Minn., for heavy duty 
and standby service. (Ask for A-3-59) 


MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor. TELE-TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 


SEALED TERMINALS, with compress 
type threaded end seals, for use on «& 
densers, capacitors, and similar compone: 
supplement the regular line of Electrical | 
dustries, 44 Summer Ave., Newark 4, N 
(Ask for A-3-58) 


TRANSMISSION FILTER, the first ma 
from germanium for infrared applicaticr 
introduces a series of optical products ma 
from transistor materials to be placed on t 
market by Baird Associates, Inc., 33 Ur 
versity Rd., Cambridge, Mass. (Ask {f 
A-3-57) 


PLUG-IN UNITS, power supplies, load r 
lays, and automatic interrupters, announce 
by Assembly Products Inc., Chesterland, O 
are being redesigned to further simplify tl 
assembly of meter-relay controls. (Ask fé 
A-3-61) 


GENERATOR TYPE 240-A, a new multi 
purpose precise signal source announced b 
Boonton Radio Corp., Boonton, N. J., has 
frequency range from 4.5 to 120 MC con 
tinuously tunable in 5 ranges. Accuracy 

1%. (Ask for A-3-64) 


CATHODE-RAY OSCILLOGRAPH, Typ 
340, announced by the Instrument Div 
Allen B. Du Mont Labs., 760 Bloomfield 
Ave., Clifton, N. J., features identical > 
and Y amplifiers with identical frequenc 
response from de to 30% down at 100 k« 
(Ask for A-3-65) 


BASIC ANTENNA TOWERS for TV broad 
casting stations in 7 basic lattice-type de 
signs were announced as available by the 
Engineering Products Div., Radio Corp. of 
America, Camden, N. J. (Ask for A-3-66) 


WAVEGUIDE, Type ARA-136, has bee! 
developed for use with C-band or X-band 
commercial airborne weather  penetratio! 
radar by Airtron, Inc., Linden, N. J. Flexibl 
double ridge type. (Ask for A-3-67) 


POLYETHYLENE .CONTAINERS, called 
“Polyvials,” for shipping and storing smal 
electronic units and parts, have been an 
nounced by Olympic Plastics Co., Inc., 215 
E. Washington Blvd., Los Angeles 15, Calif 
(Ask for A-3-68) 


“TORSYNATOR,” a new remote position 
ing device has a potentiometer for a sende! 
and a low-inertia motor for a receiver. De- 
signed by Air-Marine Motors, Inc., 369 Bay- 
view Ave., Amityville, L. I, N. Y., to re- 
place servo-mechanisms in some applications 
Ask for A-3-69) 


TUNER, developed for noise and field in 
tensity meter, Model NF-105, covers the 
range from 150 ke to 20 megacycles, an- 
nounced by Empire Devices Products Corp 
38-15 Bell Blvd., Bayside, L. I., N. Y. (Ask 
for A-3-70) 


TESTER, automatic Hi-Pot Model A., an- 
nounced by Industrial Test Equipment Co 
55 E. 11th St.. New York 3, N. Y., tests in 
sequence the dielectric strength between any 
10 conductors and indicates the locations of 
breakdowns. (Ask for A-3-71) 


NETWORKS, hermetically sealed resistance 
and resistance-canacitance units, announced 
by The Daven Co., Dept. RE, 191 Central 
Ave., Newark 4, N. J., can be supplied with 


resistance values to 0.02%. (Ask for 


A-3-72) 


VACUUM RELAY, Type R5-E, designed 
for pulse network, antenna transfer, and 
guided missile applications, is the smallest 
produced by Jennings Radio Mfg. Corp 
P.O. Box 1278. San Jose 8, Calif. 3 in. long, 2 
in. in diam. (Ask for A-3-73) 


MORE NEWS 
on page 32 
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AND APPLICATION 
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TORKRITE TUBING 


in foreground, enlarged 
to show detail 


© REVEC PR EE 


a k& LAMINATED PAPER BASE PHENOLIC TUBING 


In seven specific grades, Clevelite is one of the finest and most 


TORKRITE complete lines of tubing available to the electronic and electrical 
POSSESSES MANY industries. 
ADVANTAGES Grade Application 
Grade E ...lmproved post-cure fabrication and stapling 
Torkrite affords unmatched recycling ability. Grade EX... Special grade for TV yoke sleeves 
After a maximum diameter core has been re- Grade EE ...lmproved general purpose 
cycled in a given form a reasonable number of Grade EEX ...Superior electrical and moisture absorption 
times, a minimum diameter core can be inserted properties 
and measured at 1” oz. approximately. Grade EEE ...Critical electrical and high voltage application 
Grade XAX ...Special grade for government phenolic speci- 
Torkrite has no hole or perforation through the fications 
tube wall. This eliminates the possibility of ce- Grade SLF- ...Special for very thin wall tubing having less 
ment leakage locking the core or cores. than .010 wall 
High performance factors, uniformity and inherent ability to hold 
Torkrite permits use of lower torque as it is to close tolerances, make Clevelite outstanding for Coil Forms, 
completely free of stripping pressure. Collars, Bushings, Spacers and Cores. 


Competent Research and Engineering facilities are always avail- 
able to aid in solving those tough and stubborn design and 
fabrication problems. May we help you? 
Fast, Dependable Delivery at all times. 
WHY PAY MORE? For Good Quality . . . call CLEVELAND! 
*Reg U. S. Pat. Off 


With Torkrite, torque does not increase after 
winding, as the heavier wall acts to prevent 
collapse and core bind. 


Improved new Torkrite is now available in vari- 
ous diameter tubes. Lengths from 3/4” to 3-1/8” 
are made to fit 8-32, 10-32, 1/4-28 and 5/16- 
24 cores. 
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HeCLEVELAND CONTAINER GI” 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


* * * 
PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N. J 
ABRASIVE DIVISION at Cleveland, Ohio 
Visit CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
our Exhibit #519 
at the REPRESENTATIVES 
Radio Engineering Show NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE,, EAST ORANGE, N. J 
in New York City NEW ENGLAND _ .. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN 


March 21-24. CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO 
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STACKPOLE 


Composition 


CAPACITORS 


Cost-saving, low-value, 


y any desired 
for 


y use. 


Tab-mounting Bakelite 
shaft control 


Just right for rear-of-chassis or concealed 
front panel controls in TV receivers . . . 
especially in high voltage circuits. Meas- 
ures only 0.894” in diameter, yet han- 
dles a full .5-watt. Write for data on 
Stackpole Type LR-6. 


AVAILABLE THROUGH PARTS DISTRIBU- 
TORS! For name of nearest distributor 
stocking Stackpole resistors, switches and 
‘EE’ iron cores write: Distributors’ Divi 
sion, Stackpole Carbon Co., 26 Rittenhouse 


fixed types 

Originated by Stackpole, these tiny 
units not only represent the simplest, 
most inexpensive capacitor design yet 
produced — but likewise have charac- 
teristics that make them more desir- 
able than larger, more costly capacitors 
for many uses. 47 standard types, 0.1 
to 10.0 mmf. Write for Stackpole GA 
Capacitor Bulletin. 


Pioneers ered sty . 

ally any de soe nical chart A 

Ce scal and mec hare Jron © 
lectrical @ Write for 


ineere 
new ‘‘EE” Engle 


standard 
rite for data 


Place, Ardmore, Pa. 


30 For product information, use inquiry card on last page. 
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STACKPOLE 


Molded COIL FORMS 


Cut Assembly Costs! 
Reduce coil sizes and cut 
with simplified Point-to-point wiring and 
fewer soldered connections. 
types available in 
nolic with iron cer 
“hairpin” leads. 
fications on 


assembly costs 


Over 35 new 
Phenolic, iron, or phe- 
ter sections. Axial or 
Write for comple 


te speci- 
all ty pes. 


1 uses! 
e slide swit’ 
itching tT 


s, ap- 
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tails, 
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STACKPOLE CARBON CO 


Engineering 
Samples ail 
are proof of the pudding! 


Engineering samples of ange 
Stackpole components are avai 
to quantity users. Send details o 
your requirement for recommenda- 
tion by Stackpole engineers. 


For product information, use inquiry card on last page 3 
° 


NEW TECH DATA for Engineers 


Resumes of new catalogs and bulletins offered this month by manufacturers to interested read, ‘s 


Pulse Generators 


A six-page, loose leaf folder, prepared by 
Burroughs Corp., Electronics Instruments 
Div., Philadelphia 7, Pa., gives the ABC's 
of pulse testing and describes three precision 
pulse generators made by Burroughs. (Ask 


for B-3-43) 


Dynamic Microphones 


A 4-page brochure released by Frank L 
Capps & Co., Inc., 20 Addison Place, Valley 
Stream, N.Y. describes the company’s line 
of dynamic and condenser microphones 


(Ask for B-3-44) 


Terminals and Printed Circuits 


“USECO” terminals, terminal boards, and 
etched and printed circuits are described 
in a new 8-page bulletin offered by US 
Engineering Co., 521 Commercial St., Glen- 
dale 3, Calif. The bulletins also illustrate 
production methods and detail quality con- 
trol. (Ask for B-3-45) 


Capacitors 


Hi-Q div., Aerovox Corp., New Bedford, 
Mass. have issued a 24-page catalog that il- 
lustrates, and gives performance character- 
istics and engineering data covering the 
company’s range of ceramic capacitors, plate 
assemblies, etc. (Ask for B-3-46) 


Magnetic Recording Heads 


Stancil-Hoffman Corp., 921 North High- 
land Ave., Los Angeles 38, Calif. have re- 
leased an informal discussion of magnetic 
recording heads. Covers considerations of 
basic design and gives curves and factors 
in associated electronics. Ten cents in post- 
age. (Ask for B-3-47) 


Hysteresis Synchronous Motors 


Nineteen models of hysteresis synchronous 
motors for high fidelity recording and re- 
producing equipment are described in cata- 
log No 403-2 with specifications, wiring 
diagrams, mounting details, ete. Issued by 
Technical Development Corp., 4060 Ince 
Blvd., Culver City, Calif. (Ask for B-3-31) 


Transducers 


“Instrument Notes No. 28," released by 
Statham Laboratories, Inc., 12401 W. Olym- 
pic Blvd., Los Angeles 64, Calif. presents an 
article by Arthur T. Snyder, Boeing Airplane 
Co., entitled ““A New System for Monitoring 
the Over-all Transduction Ratio for Analog 
Recording Channels Employing Bridge Type 
Transducers.” Available on request (Ask for 
B-3-32) 


Control Board 


The “Handbook on Modern Stage Lighting 
Control”’ is available at the Lumi-Tron Div., 
Metropolitan Electric Mfg., Co., 2250 Stein- 
way St., Long Island City 5, N.Y. (Ask for 
B-3-33) 


Frequency Counter 


A new bulletin on the DS-6100 electronic 
frequency counter, issued by Detectron 
Corp., 5420 Vineland Ave., North Hollywood, 
Calif., illustrates the instrument and gives 
characteristics and technical data. (Ask for 
B-3-34) 


Test Instruments 


The Shasta Div., Beckman Instruments, 
Inc., 1432 Nevin Ave., Richmond, Calif., 
announces a brochure describing its new line 
of electronic test instrumentation that in- 
cludes vacuum tube voltmeters, oscillators, 
square wave generators, bridges, power sup- 
plies, wide band amplifiers, etc. (Ask for B- 


‘ 


3-35 


Telemetering System 


Bulletin No. EA-8, released by Control 
Corp., 718 Central Ave., Minneapolis 14, 
Minn., describes the TM-15 high speed tele- 
metering system which can be operated over 
microwave, telephone lines, or carrier cur- 
rent to meter volts, amperes, watts, VARS, 
power factors, pressures and flows, etc. (Ask 
for B-3-36) 
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Data Recording Equipment 


Zulletin 54-D, released by The Davies 
Laboratories, Inc., 4705 Queensbury Rd., 
Riverdale, Md., illustrates, describes, and 
presents technical data covering the Models 
530 and 540 magnetic tape recorders. (Ask 
for B-3-37) 


Switchboards 


GEA-6168, available at Advertising and 
Sales Promotion, General Electric Co., Plain- 
ille Conn., consisting of 24 color pages, 
describes various types of stage lighting 
vitchboards. Special specification sheets are 
neluded in a pocket. (Ask for B-3-38) 


Generator 


A data sheet released by Decade Instru- 
ment Co., Box 153, Caldwell, N.J., describes 
the “Sweepalator,’” a combined signal and 
sweep generator and the ‘‘Decalator,’’ Model 
B., crysial-controlled signal generator. Speci- 
fications are given for both instruments. 
Ask for B-3-39) 


Arbors 


Precision Paper Tube Co., 2035 W. Charles- 
ton S Chicago 47, Ill., has issued a listing 
of over 2,000 coil forms in all shapes, sizes, 
[.D.’s and O.D.’s with technical data and 
other engineering information. Write to 
Dept. TTN. (Ask for B-3-40) 


Instruments 


Catalog No. 354, prepared by J-B-T Instru- 
ments, Inc., 441 Chapel St., New Haven 8, 
Conn. illustrates and technically describes 
the variety of meters, testers, switches, in- 
dicators, etc., that are produced by the com- 
pany. Available at D. F. Tobias & Co., 30 
Chureh St New York 7, N.Y. (Ask for 


Components 


The 60-page, two-color Catalog 55W pre- 
sents complete data and outline drawings 
covering the 3 to 75 KMC waveguide com- 
ponents made by Microwave Associates, 22 
Cummington St., Boston, Mass. (Ask for 
B-3-12) 


Electric Plants and Engines 


“Power Points Digest,’’ Vol. 10, No. 6, 
illustrates and interestingly presents electric 
plants and engines made by D. W. Onan & 
Sons, Inc., Minneapolis 14, Minn. and their 
application to Civil Defense. Available with- 
out charge. (Ask for B-3-13) 


Instruments 


A summary released by Kay Electric Co., 
Maple Ave., Pine Brook, N. J. gives a brief 
description of each company instrument or 
accessory with its price and suggests that, 
for more details and specifications, interested 
readers write for the complete 1954-55 free 
catalog. (Ask for B-3-14) 


Casting Resin 


Technical Bulletin No. 7-2-8, issued by 
Emerson & Cuming, Inc., 869 Washington St., 
Canton, Mass. presents the properties of 
“Stycast” 2340 M, a two-part casting resin 
that requires no catalyst. (Ask for B-3-15) 


Pilot Lights 


Form L-157, obtainable by writing to R. E. 
Greene, Dialight Corp., 60 Stewart Ave., 
Brooklyn 37, N.Y. describes subminiature 
pilot lights of the one-terminal type for use 
on grounded circuits with T-134 bulbs hav- 
ing midget flange type bases. (Ask for B-3- 
16) 


TV Information Package 


A package that provides technical specifi- 
cations, prices, and other pertinent informa- 
tion, available at TV ‘Transmitter Dept., 
Allen B. Du Mont Labs., Inc., 1500 Main 
Ave., Clifton, N.J. to broadcasters, engineers, 
and consultants, includes a 36-page book 
depicting four studio color system layouts, a 
20-page brochure describing the operation of 
Du Mont’s color and monochrome multi- 
scanners, and a separate 10-page color equip- 
ment price list. (Ask for B-3-19) 


Networks 


White Instrument Laboratories, 203 Ri 
side Dr., Austin 4, Texas, has released B 
tin 500 covering the standard types 501 
502 twin-T networks. (Ask for B-3-17) 


Electronic Gauger System 


Application data sheet 102, issued by 
echnical Information Service, He 
Corp., 916 Meridian Ave., S. Pasadena, Cz 
describes and illustrates principles of op« 
tion, equipment, and circuitry of a t 
metering system and use of ‘‘Helipot”’ px 
sion potentiometers. (Ask for B-3-18) 


Felt 


Ingalls Electronics Co., 30 West Put 
Ave., Greenwich, Conn., have released 
interesting 4-page brochure that illustr: 
and describes the electronic applications 
two new products—acoustical Feit and la 
impregnated felt. (Ask for B-3-26) 


Potentiometers 


Bulletin D54-1, issued by Markite Co 
155 Waverly Place, New York 14, N.Y., gi 
design features, typical performance da 
and application advantages of Types 2 
and 2235 rectilinear-motion potentiomet« 
(Ask for B-3-27) 


Transformers 


Custom specification of transformers 
greatly simplified for the design engines 
and the purchaser by the 20-page catalog 
issued by General Transformer Compar 
18240 Harwood Ave., Homewood, IIl. Thu 
trates “Prototypes” covering the comple 
range of applications. (Ask for B-3-28) 


Mounts 


“Barry Product Digest,” a 4-page illu 
trated brochure announced by Barry Cor) 
Dept. P., 1000 Pleasant St., Watertown 
Mass., shows all company standard isolators 
including miniature shock and _ vibration 
mounts. Also, it lists technical articles o1 
shock and vibration. Available to engineer 
on request. (Ask for B-3-29) 


Deflection Yoke Winder 


A catalog er by Geo. Stevens Mfg., Co 
Inc., Pulaski Rd. at Peterson, Chicago 30 
Ill., illustrates and describes the new Mode! 
YW series deflection yoke winder. Give 
complete technical data on winding motio: 
coil types, ete. (Ask for B-3-30) 


Panel Instruments 

“Electrical Measurements,” Vol. 21, No. 10 
lists and details the complete line of pane 
instruments with accuracies as high as 0.25 
of 1% in de sensitivities that are made b) 
Sensitive Research Instrument Corp., 9-11 
Elm Ave., Mt. Vernon, N.Y. (Ask for B-3-42 


RF Coaxial Cables 


Catalog W1, issued by American Phenolic 
Corp., 1830 South 54th Ave., Chicago 50, Ill., 
is a new, separate 34-page publication that 
illustrates and presents the electrical char 
acteristics of ““Amphenol” r-f coaxial cable 
and transmission lines, and the physica 
properties of associated jackets, insulations 
and conductors. Described, too, are the ad 
vantages of the “Amphenol” RF Connecto: 
Folders. Catalog R1 illustrates — 
technical data and dimensional drawing 
covering the company’s “Blue Ribbon” con- 
nectors. (Ask for B-3-41) 


Towers 


The numerous variables involved in towe! 
construction are presented in literature is- 
sued by Tower Structures, Inc., Gregg St. 
Lodi, N.J. (Ask for B-3-22) 


OBTAIN THESE BULLETINS 
described here by writing on company 
letterhead to Bulletins Editor, TELE- 
TECH & ELECTRONIC INDUSTRIES, 
480 Lexington Ave., New York 17, N.Y., 
listing numbers given at end of each 
item of interest. Please mention title of 
position held. 


We 
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CHICAGO TELEPHONE SUPPLY 
Corporation 


ELKHART « INDIANA 


Shectalisls tn Prectston Mass Production 


of Vartatle Reststors « Founded 1896 


ONT 


E ONLY COMPLETE LINE FOR ALL COLOR TV APPLICATIONS 


IZES—“dime size" to 2 1/2” diameter. 5. TERMINAL STYLES—for conventional soldering, printed 


/ATTAGES—2/10 watt to 4 watt. CRONE BAG HS ONO 
6. COMBINATIONS—an endless variety of tandems, both 


single and dual shaft. 


ro 


3 YPES—carbon and wirewound with and without attached 
vitch. 


4 ‘OUNTINGS—conventional bushing, twist ear and snap- A CTS control can be tailored to your specific require- 
bracket for printed circuits. ment. 


Cm, f , Miniature 3/4” “dig 
Os 4 } . composition contr 

5 a 2 Oe See — serves panel spac 
he comparable to la 

&: wm bushing mounted 
CTS type 70. 


1 1/8” diameter composition 

control for applications where _ 
ratings up to3/4 watt required. ©, 
CTS type 35. j 


Concentric shaft tandem con- 
trol with conventional! bush- 
ing mounting. Designed for 
front panel dual knob applica- 
tions, such as contrast and 
volume. Available in various 
combinations of composition 
or wirewound front and rear 
sections with or without on- 
off switch attached to rear 
section. CTS type GC-C252- 
45 with wirewound front 
section, composition rear 
section and on-off switch il- 
lustrated. 


Earmountedcomposition — ; : 
control. Simply twist two 
ears for rigid mounting. 
Eliminates bushing and 
mounting hardware. 
Available with shafts for 
knob operation or for pre- 
set applications with 
insulated or metal shaft. 
CTS type P45 with metal 
shaft illustrated. 


~ 


Higher Wattage Carbon 
Controls With Exceptional 


we Stability Available 
ce 2 % e ONE WATT: Entire 45 
ad HA 7a series 15/16” diameter lin: 
4 8 +! available with 90 series spe- 


cial one watt military resist- 
i ance elements. 
TW TT: Entire 35 
Ear mounted tandem for om / on Peas diameter 
ote tag henry tet ‘a available with 95 series spe- 
svi talbeeas 6 ae cial two watt military resist- 
- ance elements. 
centric tandem with the ome 
economy of an ear 


mounted unit. Available <= = 
in various combinations _ - } ; 
of composition or wire- ~, iy 
wound front ‘and rear : 


sign foie! “Www ALL COLOR TV APPLICATIONS 


and rear sections illus- 

trated. CTS also makes a complete line of controls for military, blac! and 
white TV, radio and other commercial applications. Consult tion 
without obligation available for all your control applications. \ ‘rite 
for complete catalog TODAY. 


EAST COAST OFFICE SOUTHWESTERN U.S.A. SOUTH AMERICA 


Henry E. Sanders John A. Green Company Jose Luis Pontet 
130 North Broadway 6815 Oriole Drive Buenos Aires, Argentina 


Camden 2, New Jersey P.O. Box 7224 Montevideo, Uruguay 
CHICAGO TELEPHONE SUPPLY Se | eee eer 


. Sao Paulo, Brazil 
7 Phone: Dixon 9918 , 
Corpo ration 


WEST COAST OFFICE CANADIAN DIVISION OTHER EXPORT 

Robert A. Stackhouse C. C. Meredith & Co., Ltd. Sylvan Ginsbury 

he png aye Streetsville, Ontario 8 West 40th Street 
ELKHART « INDIANA Phone: Crestview 4-5931 Phone: 310 New York 18, New York 


; -82 
TWX No. BEV H 7666 Phone: Pennsylvania 6-8 


Specialists tn Prectston Mass Production of Variable Resistors + Founded 4606 


Sylvania"600 ma Tubes 


99. proof * 


7 
SF 


* In a 15-tube series 


string, analysis proved 
that 99.7% of all 
probable combinations 
of Sylvania types 
operated within 2% of 
the heater-current 
design center. 
Sylvania’s tight heater- 
current limit is one of 
the most important 
contributions to tube 
performance for series 


SYLVANIA 


MADE IN USA 


Best f¢ 
In 


1 


| PORES POY WIRE AR ETERS. «| PES | rT 


¥SYLVANIA 


LIGHTING 
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Sylvania pioneered the develop- 
ment of ‘600 ma” series string 
tubes to make possible the cost, 
space and weight saving features 
of series-string TV design. And 
Sylvania gives you these impor- 
tant advantages to insure de- 
pendable set performance. 

1, Less heater voltage variations 


—as a result of Sylvania’s 99.7 proof 
tolerances on heater current, fluc- 


tuations in line voltage have less 
harmful effect on heater voltage. 
Steady-state heater voltage distribu- 
tion is improved. 


2. Less heater burn-outs— Rated 
heater warm-up time of approxi- 
mately 11 seconds provides control 
of thermal characteristics. Voltage 
surges are alleviated. 


3. Less time for normal set opera- 
tion—Thermal control permits the 
use of a series resistor instead of a 


string operation. 


thermistor. Receiver reaches normal 
operation in less than half the time. 


4. More uniformity—Because 
Sylvania makes everything but the 
bulb, quality is controlled from raw 
materials straight through to fin- 
ished product. 


Get the full story on the use of series- 
string tubes in TV sets by writing for this 
handy wall-chart brochure 

on the complete line of 

Sylvania “600 ma” 

tubes. 


All Sylvania TV PICTURE TUBES now have heaters 
specially controlled for series string operation! 


RADIO °® 


ELECTRONICS e 


TELEVISION 


Dept. C40P 
Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg.. St. Catherine St. 
Montreal, P. Q. 


See Sylvania in Booths 168-170-172 at the 1955 I.R.E. Show 


For product information, use inquiry card on last page. 


ATOMIC ENERGY 


Letter for you 


°O 


Pyram rid will now 
be listed in 


Photofact folders. 


Pyramid has joined the select group of manufacturers who 


PHOTOFACT . 


partuipate in this most valuable of all service aids to make 
avatlable to you an immediate cross reference between the set 
manufacturer's part and the part number of the exact 
Pyramid equivalent. 
You will find Pyramid capacitors as original components 
in sets bearing such famous brand names as 


RCA e« GE e« CBS ¢ Arvin © DuMont ¢ Zenith © Raytheon ¢ Eme 
Motorola © Sylvania ¢ Packard-Bell © Hallicrafters © Westinghouse ¢ Hoff 


and-at li ading parts distributors eve rywhere. 


JY PYRAMID ELECTRIC CO.. 1445 Hudson Boulevard. North Bergen, §- J 


| 


| 


Fa 


FXR Type Z816A 

Regulated Klystron Power Supply 

Beam: 300 to 500 V. up to 65 MA. 

Reflector: 0 to 600 V. 

Metered voltages and beam current 

Modulation: Square wave and sawtooth 
(sync. and external modulation jacks) 


FXR Type X763A Tube Mount 

Mounts 2K25 Klystron (Tube incl.) 

Built-in 15 DB variable waveguide attenuator 
Frequency Range: 8,500 to 9,600 MC/S 


FXR Type X105A Slotted Section 

Friction Drive 

CM vernier scale 

Special narrow tapered slot 

Precision broached waveguide (1 

Built-in fixed-tuned probe with 
radiation suppression 

Frequency Range: 8,200 to 12,400 MC/S 

1N23B Crystal supplied 


"x IA") 


FXR Type B810A Standing Wave Amplifier 
Standard FXR Precision Component 
VSWR Ranges: 1 to 3, 3 to 10, 10 to 30 
30 to 100 
Modulation Range: Wide band 300 to 
Narrow band 1,000 + 50 CPS 
Metered Bolometer Bias: 3.5 to9 MA 
Separate output jack (from cathode follower) 
Calibrated Meter Scale: VSWR, DB, MA 


+,000 CPS 


Other information available upon request. 


eset 


Slawoxe wilt Dawe ~ 


Tub@ Mount 


ond Pod 


Stctiash: Section Standing Wave Amplifier 


and Probe 


COMPLETE BASIC EQUIPMENT 


For measurements in the “X” band frequency 


range 


MICROwave VALue is packed into this FXR engineered pack- 
age of companion instruments made for each other, and 
priced right for budget minded schools and industry. The 
versatile Power Supply and Modulator unit drives the Klystron. 
The variable Buffer Attenuator controls power into the Slotted 
Section, where a sensitive fixed tuned Crystal Detector supplies 
the signal to a Standing Wave Amplifier. You get one well- 
integrated package for all purposes, and all these fine value- 
packed test instruments for one low price. 
ments are also available separately. 
show. 


Individual instru- 
Be sure to see them at the 
Delivery from stock. 


See the complete line of 
FXR PRECISION MICROWAVE TEST 
at the 1.R.E. Show 
Kingsbridge Armory, March 21-24 


BOOTH No. 375 


Clectronics & X-Ray aac 
F-R MACHINE WORKS, 


26-12 BOROUGH PLACE, WOODSIDE 77, N.Y. ° 
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Inc. 
ASTORIA 8-2800 


For product information, use inquiry card on last page. 
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. ~~ because of AEROLENE™® 


the SOLID impregnant 
DURANIT E* 


Aerovox Type P88N 
MOULDED TUBULAR PAPER CAPACITORS 


Molded paper tubulars may look alike. But there are differences— 
internally. Duranites are different, because of their solid impregnant, 
Aerolene, for solidly and permanently imbedded sections. Duranites 
also feature: 


@ New molded blue casing—fire-resistant, rugged, permanent and attractive. 
@ Pigtail leads centered and firmly imbedded. Won’t work loose or pull out. 


@Exceptional immunity to moisture penetration. Up to 100° C operating 
temperatures. 


@Excellent performance characteristics—Insulation Resistance; Power Fac- 
tor vs. Temperature; Temperature-Capacitance; etc. Accompanying curves 
are typical. 


@And smaller physical sizes for bigger tubular jobs. Voltage ratings of 
200 to 1600 D.C.W. 
LITERATURE ON REQUEST: 


Get the technical details and compare Duranites with all other 
molded tubulars. Let us quote on any and all your capacitor 
requirements. 


*Trade-marks 


AEROVO* CORPORATION 


NEW BEDFORD, MASS. 


Mr-Q ACME CINEMA HENRY L. CROWLEY & CO 
DIVISION ELECTRONICS, INC ENGINEERING CO WEST ORANGE WN J 
OLEAN N Y MONROVIA. CALIF BURBANK CALIF 


in Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
Export: Ad Auriema, 89 Broad St, New York, N Y. * Cable: Auriema, N. Y 


38 For product information, use inquiry card on last page. 


TELE-TIP 


Phat 


EXPLOSIVE disconnects 
opening as many as 100 cir< 
without shorting have been 
veloped by Beckman & Whit 
San Carlos, Calif. The primers 
fired by a 3-volt, l-amp, su 
severing two securing screws. 


TV-ELECTRONIC service te 
nicians are being honored by a 
tionally promoted week (March 
12) sponsored by RCA, and a spe 
month (April 19-May 19) sponso 
by GE. It’s a wonderful idea. N 
how about a special period for 
engineers who made the whole bi 
ness possible in the first place? 


EFFICIENCY is the word fo: 
device now on the market whi 
solves two problems for engine: 
who have the headache of writi 
necessary reports. It’s a pencil w 


f 


a built-in tube containing a suppl) 


of aspirin. 


BATTERIES play an often unrec- 


ognized vital role in the success « 


high speed experiments. For ex- 
ample, the Yardney Silvercels in the 


rocket sled that skidded to a sto; 


from 632 mph in 1.5 seconds had 


withstand a 35g force without dam- 
age. Similar requirements gover! 


for guided missiles and torpedoes. 


FCC authorizations now cover t! 


use of over 700,000 transmitters, and 


there are about 850,000 commerce 


radio operators and more than 120)- 


000 amateur radio operators holdi 
permits. The Bell System provid 
over 5,000,000 telephone circui 
miles by microwave relay, and 54,0 
miles of broadband channels for T' 


AUTOMATION receives an ext 
boost with the publication of a 7 
page booklet by Armour Resear 
Foundation under Air Force spo! 
sorship. It’s entitled, “A Catalog 
Devices Useful in Automatic Da 
Reduction,” and serves as a cleari! 
house for government agencies a! 
industry using automatic devices. 


COMPILATION of = descripti\ 
data on almost 900 test equipmen! 
in 2300 pages constituting three vo 
umes has been announced by Car! ! 
Frederick & Associates, 4630 Mont 
gomery Ave., Bethesda 14, Md. Ti 

(Continued on page 44) 
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Withstands 0 to 2,000 


cycles vibrationto 306 


Withstands up to 60 G shock without 


contact opening, 2,000 ft.-ibs. with- 
out contact transfer or damage. 


Designed to exceed MIL-R-5757B and 
to meet MIL-R-25018 (USAF) and 
MS24115 (USAF) specifications. 


Available for both 85°C and 125°C 
ambient Nominal coil voltage 26.5 
volts DC. 


...and priced materially 


lower than existing relays in its 
class! 


Far superior in performance and durability to pre- 
vious types, the new Dunco FC-6 hermetically- 
sealed general-purpose relay is priced materially 
lower. 

Designed from a background of 5 years experi- 
ence with the Dunco 220XFX100, the FC-6 offers far 
greater simplicity in its moving parts; easier con- 
struction and adjustment; extreme rigidity for high 
vibration and shock; high contact pressures; low 
contact bounce; plenty of contact over-travel; and 
complete absence of internal gaseous materials 
which might cause contact unreliability. 

Vibration resistance of 0 to 2,000 cycles up to 
30 G's is attained .. . a heretofore unheard of per- 
formance for relays of this class. 

Throughout, the Dunco FC-6 incorporates safety 
factors that make it ideally suited for difficult appli- 
cations, even in low-energy circuits. 

Write, wire or ‘phone for Dunco FC-6 Relay Data 
Bulletin L2406 giving complete specifications. 


$$-Saver deluxe! 


STRUTHERS-DUNN, INCORPORATED, Pitman, J. 
SALES ENGINEERING OFFICES IN: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO 
CINCINNATI © CLEVELAND © DALLAS * DETROIT * KANSAS CITY * LOS ANGELES * MINNEAPOLIS * MONTREAL 
NEW ORLEANS * NEW YORK * PITTSBURGH * ST. LOUIS * SAN FRANCISCO * SEATTLE * SYRACUSE * TORONTO 
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WEMJ-FM Truscon Self-Supporting Directional 
| ’ Towers, 400 Feet Tall 


SEE YOUR NEXT TOWER 
: IN OPERATION... NOW! 


} WBBW Truscon Self- WKBN-TV Trusco 


Supporting Tower, Self-Supporting Tower, @ 
oe 150 Feet Tall 539 Feet Tall 


You can see and examine all 
types of Truscon Towers in full 
operation in Youngstown. 


A tower is one piece of equipment no salesman can bring to you. 
He can’t demonstrate its features in your office. Fortunately, you 
can get all the advantages of on-the-job demonstration simply 
by visiting Youngstown. You can get the facts to help you buy 


on proof. And, you can inspect Truscon’s design and fabricating 
facilities at the same time. 


You'll be able to see and examine: 

A 150-foot self-supporting tower for AM broadcasting. 

Four 400-foot self-supporting towers in directional array for 
AM broadcasting. 

Six 350-foot self-supporting towers in directional array for 
AM broadcasting with one supporting an FM antenna. 


- FP 


4. A 539-foot self-supporting tower sustaining both an FM and 
| a TV antenna. 
| 5. A 1000-foot guyed tower with TV antenna. 


Next time business takes you near Youngstown, make it a 
point to see all these Truscon Towers. Contact the Radio Tower 
Sales Department to let us know when you’re coming. 


WFEMJ-TV 

| Truscon Guyed Tower, 
| 1000 Feet Tall 
| 


TRUSCON® 


TRUSCON STEEL DIVISION 


REPUBLIC STEEL OR) 


1092 ALBERT STREET @ YOUNGSTOWN 1, OHIO 
EXPORT DEPT.: CHRYSLER BLDG., NEW YORK 17, N.Y. 


PRODUCTS 


A NAME YOU CAN BUILD ON se 
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For Volume Production 


The most complete automatic press facilities 
in the industry. Small tablet presses, high- 
speed rotaries, huge hydraulics. Every imag- 
inable machine for efficient production of 
simple Or intricate ceramics in any quantity. 
Open dies for many designs. 


For Superior Quality 


No other source offers as wide a selection of 
versatile ceramic materials. Careful matching 
with requirements. Many special character- 
istic compositions developed for unusual 
applications. Latest gauging and testing 
equipment. Quality Control at every produc- 
tion step. Experienced personnel . . . un- 
equaled “know how” in handling variables, 
gained from over 54 years of technical ce- 
ramic manufacture. 


For Greatest Economy 


Proven production methods . . . the right 
equipment for economical manufacture . 
thoroughly trained operators . . . all com- 


bined to give you the best possible ceramics 
at the lowest possible cost. 


For Important “Extras” 


When_ you specify AlSiMag, you receive 
many “extra’’ benefits. Redesign service 

to insure the best possible design for eco- 
nomicat-manufacture and outstanding per- 
formance. Alert production staffs, constantly 
searching for improved equipment, im- 
proved methods. Engineering assistance 
from men of wide experience, competent to 
advise on problems in many fields. Contin- 
uous Research to anticipate your needs and 
solve your problems. 


SEND YOUR BLUEPRINT, 
H OR SAMPLE. LET US PROVE WHAT 
ALSIMAG CAN DO FOR YOU ! 


Visit our Booth at the IRE Show 


S53RrRbdD YEAR OF CERAMIC LEADERSHIP 
A SUBSIDIARY OF MINNESOTA MINING 
AMERICAN LAVA CORPORATION oo. coccccenc cons: 


CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, 
Ind. © Los Angeles, Calif..« Newark, N. J. © Philadelphia-Pittsburgh, Pa. © St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y, © Tulsa, Okta. 
Canada: tVington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., 1390 Burlington Street East, Hamilton, Ontario, Phone Liberty 4-5735. 
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excellent monochro 


AMAZING CONVERSION WITH 
DUMONT MULTI-SCANNER 


Right now it is possible to have the very finest 
monochrome reproduction of film, slides, and opaques 
and still be assured that you will be ready for 

color whenever you want it—at minimum cost. The 
Du Mont Multi-Scanner is the proved system — 
proved in over 50 television stations across the nation, 


many of which have already converted to color 


without the usual equipment obsolescence and expense. 


For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 195: 


ok without 


aligwment 


headaches! 


i| *4000 Iiater! 


The Du Mont color Multi-Scanner completely eliminates critical, costly 

alignment procedures associated with multiple-tube pickups. Conversion 

f each monochrome film unit is accomplished by mere substitution of a completely 
packaged sub-assembly as well as two additional video amplifiers and power 
supplies. Light source and all other associated equipment remain exactly as in 
monochrome operation. Conversion can be completed in eight 

hours at an expense of approximately $4000. 


first with the finest in television ........... pu MONT 


TELEVISION TRANSMITTER DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC. 
CLIFTON, N. J. 


For product information, use inquiry card on last page 
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NYLON JACKETED WIRES 


TY LEAD-IN WIRES 


er. 
LACQUERED WIRES 


SHIELDED WIRES & CABLES 


ee ee | 


INSTRUMENT WIRES 


SOR 


COAXIAL CABLES 


UL LISTED APPLIANCE WIRES 
FOR 80 C, 90 C AND 105 C 


SPECIAL WIRES & CABLES 
TO SPECIFICATIONS 


For preduct Information, use Inquiry card on last page. 
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These quality-engineered 
plasticord and plasticote 
constructions are available 
in types to meet all military 
and commercial wiring 
specifications. Chester 


nect it with Chester, the 
name for quality in wires 
and cables! 


CALL OR WRITE TODAY FOR 
LITERATURE AND SAMPLES! 


(Continued from page 38) 

| result of an Air Force resea: 
| project, “Electronics Test Equipm: 
Data Sheets” is available for $100 


2500 KW diesel generating u 
made by Worthington Corp. for t 
Navy’s Jim Creek radio station 
reportedly the largest single unit 
employed for this class of service. 


SPACE SPOTTER TV is one 
the latest achievements of industri 
television. RCA reports that its “I 
Eye” is being used in an Oaklar 
Calif., parking lot to direct motoris 
to vacancies on the lot. 


“KILOCYCLE KOPS” is the nam 
dubbed on FCC field monitorin 
crews. In one case they cooperate: 
with Narragansett Park Racetrack 
officials and local police to scan a 
crowd and locate the person with ; 
concealed transmitter who was send 
ing the identity of the horse break 
ing to the front first to bet-placing 
confederates at the pari-mutuel 
windows. Convictions were obtained 
on two counts. In another case, whilk 
monitoring for interference in Port 
land, Ore., a mobile unit observed 
strange signal which it traced to a 
apartment house. It turned out to b 
a homemade shortwave _ receive 
which had been discarded for tw 
years, but unknown to the owner, h 
had neglected to disconnect the set 
or turn off the power switch. Th: 
fellow’s still wondering about tw 
year’s worth of electric bills. 


VENTRICULAR FIBRILLATION 
or off-rhythm weak heart beats in 
capable of moving sufficient blood, i 
often the result of electrical shock 
and artificial respiration may not b: 
able to bring the victim around. I 
hospitals, when fibrillation occurs, i 
is the practice to induce a spasm b 
applying 120 volts, 60 cycles, | 
amps, with electrodes directly to th 
heart to shock it back into norma 
rhythm. A similar technique is bein 
developed for field use, using engine 
battery-motor or propellant-turb: 
driven generators, or a transforme! 
to supply a current applied to th« 
skin of the chest and flowing to a1 
electrode near one foot. Instantane 
ous generator starting is one of th 
key problems since even a few min- 
utes deprivation of blood flow car 
be fatal. 
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American Broad asting Compam 


KGo-T\ 4 


“OUR BEST PORTABLE RECORDER YET’’ 


says Richard Parks, Asst. Chief Engineer, ABC, San Francisco 


“This new Ampex 600 really fills a need. We like it. It's light. It's com- 
pact. And its fidelity and timing accuracy leave nothing to be desired. 
Now no matter how important the program material, we can send the 
600 out after it. The results that come back are as good as we could 
have recorded inside our studio on Ampex 350s. For program protec- 
tion the 600's third head is an excellent feature. The engineer monitors 
as he records. There's no guesswork. The recording is always right.”’ 


“The photo shows Bill Adams, our farm reporter. He has made extensive 
use of the 600 for farm interviews.” 


NOW THERE'S AN AMPEX FOR EVERY BROADCAST NEED 


The new 600 completes the Ampex line. In any station it's an ideal 
portable, and for many it's an all purpose machine. The Ampex 600 
fits limited space and limited budgets, but does an unlimited job. Base 
price is $498. In portable case it's $545. The Ampex 620, a portable 
amplifier-speaker unit in matching case is a superb quality monitoring 
unit, usable inside or out; price is $149.50. 


The Ampex 350 is the versatile broadcast studio machine. It has a remote 


control plug-in, two speeds, 10'%2-inch reels, easy editing and quick 
accessibility for service. Its durability defies time and hard usage. 


Bulletins on the low cost Ampex 600, the versatile 350, the 450 eight-hour reproducer 
and the Ampex Tape Duplicator are available on request. Write today to Dept. U-1881 


Model 350 


| \ IM DIX (: ii Ae ane aoe 
; i Ngnature ‘a arheedion aL Foun 


CORPORATION | 934 CHARTER STREET * REDWOOD CITY, CALIFORNIA 


Distributors in principal U. S. cities; Canadian distribution by the Canadian General Electric Company. 
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Those who know 


IF YOU ARE QUALIFIED IN THE ELEC- 
TRONICS OR PHOTOGRAPHIC FIELDS, 


HYCON OFFERS PROGRESSIVE OPPOR- 
TUNITIES. CONTACT THE EMPLOYMENT 
MANAGER, HYCON MFG. COMPANY, 
BOX N, PASADENA 15, CALIFORNIA. 


For product information, use inquiry card on last page. 
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Tape Stickage 
Editors, TeLe-TeEcu: 

In the November 1954 issue 
TeLE-Tecu & ExLectronic INDUSTRI 
there appears an item by Talmad 
R. England entitled “Tape Stickag 
which states in effect that “Squ: 
on playback often results after t 
heads have had 100 or so tapes r 
across them becoming so smoo 
that the intermolecular forces b 
tween the head and tape material 
actually sufficient to stop the m 
chine or break the tape,” and as 
remedy: “Lightly burnish the hea 
with crocus cloth and follow with 
thorough cleaning with carbon te 
rachloride.” 

Such treatment of magnetic hea 
will almost certainly result in dan 
age, possibly irreparable, certain! 
expensive. Tape squeal on playbac 
is, in most instances, due to lack « 
lubricant on the tape itself. Man 
valuable tapes were prepared, in th: 
earlier days of magnetic recordin; 
on tape without lubricant, and som: 
more recent tape has appeared to 
lose its lubricant with a great dea! 
of use. The remedy adopted by, 
many recording companies is t 
transfer the material from old t 
new tape, and to discard the un 
lubricated tape. Under no circum 
stances should heads be _ polished 
with any abrasive, and we recom- 
mend that carbon tetrachloride b: 
avoided for cleaning purposes, pre- 
ferring alcohol or Audio Devices 
head cleaning solvent. 

Walter T. Selste: 
Chief Engineer 
Ampex Corporation 
Redwood City, Calif. 


Tube Selection 


Editors, TELE-TECcH: 

I was pleased to read in your Jan 
uary issue all the thoughtful com- 
ments on my article, “Tube Selec- 
tion Increases Signal Capacity of T\ 
Receivers,” published in the Octo- 
ber, 1954 issue. 

First, let me state that I agree i 
principle with Mr. A. K. Wright o 
Tung-Sol Electric when he suc- 
cinctly says of tube selection, “I’n 
agin it.” 

I, too, am against making tubs 
selection a crutch for poor design 
but let us just as succinctly review 
the facts of the case. The title anc 
content of my article indicates that 
a tube selection process will in- 
crease the signal capacity of a re- 
ceiver; but if the replacement tube 
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not selected, then normal varia- 
ions are obtained in signal capacity. 
‘he operation of the set does not de- 
ind on selection. 

Tube selection as a partial answer 

the signal handling problem is not 

.w. Many of our better known 
anufacturers have employed selec- 

yn at one time or another, It is not 

.ccommon to find an RF or (gain- 

ntrolled) IF tube in a TV receiver 

it is color-coded, indicating that 

e tube has been selected. The re- 

nt appearance of two tube types, 

e 6CF6 and the 6DC6 (which are 
mply selected 6CB6’s) is an admis- 
on of the problem. 

Due to increased station power, 
V receivers are required to handle 

greater range of signal; but with 
1e substantial variations in gain- 

yntrol in available IF and RF tubes, 

ll TV circuit designers are plagued 
y the problem of designing receiv- 
rs to handle the greater signal 
strength variations without increas- 
ng receiver cost. 

Some of those commenting on my 
ticle related experiences with tube 
selection where the yield was ex- 
tremely small or where specially- 
stabilized tubes were used. Their 
experiences are very interesting but 
are not relative to this selection 
process. 

But lo and behold! The answer to 
the problem of reliable gain-control 
tubes in TV receivers is indicated by 
several of the correspondents: That 
is, the development of a new tube 
type that will be more suitable for 
gain-control and will be more uni- 
form than the tubes now available 
to TV set designers. 

Robert G. Horner, 
Project Engineer 
TV Engineering Department 
CBS—Columbia 
Long Island City, N. Y. 


Editors, TeELE-TECH: 
The correspondence on “Tube Se- 
lection” published in your January 
ssue is most interesting and ex- 
presses very clearly the many ob- 
jections to the practice. Let me say 
it the very outset that I too am 
strongly opposed to tube selection, 
but at the same time I feel that this 
nay be an opportune moment to re- 
tate some of the reasons why it 
sometimes becomes necessary. 

In the early days of radio, the fact 
that a receiver performed at all was 
imple justification for its existence 
ind measurements of any kind were 
the exception, As the art progressed 
however, performance measurements 
became more common until nowa- 
(Continued on page 136) 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 


MODEL 


ed new H 


eadings, 


615 pici 
widely herald 
‘ves direct F 


yeon 


This is the with- 


VTVM which gi : : 1% accuracy 


polation. a sensitivity 5 
+ and ohms) + with decimal 
s (AC, 


: inat 
lumina : 
il (with 


soint and p¢ 


2 range 
larity sie". Has 12 rane 
) « 
nd freque 
950 MC. 


ssponse 
: ney Fé por 
Bt ohms) a 
liary probes) 1o 


aux! 


——E 


MODEL 617 3” OSCILLOSCOPE 


Designed specifically for color TV and 
research laboratory requirements . . . pro- 
vides undistorted trace from edge to edge 
on a special flat 3° CRT. Features high de- 
flection sensitivity (.01 v/in. rms); 4.5 
MC vertical bandpass, flat within + 1 db: 
internal 5% calibrating v oltage. Small, 
lightweight... but accurate enough for the 


most exacting work. 


vhs 


ree 


ie ie be i 


ame 


* 


SERIAL SURVEYS 
SNIC SYSTEMS 


BPRONIC RESEARCH 
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Now Fairchild is able to miniaturize 
potentiometers and still give you the 
accuracy and reliability you need. 


This advance is made possible by 
Fairchild’s continuous and extensive 
research on new materials such as epoxy- 
resin and halogenated polyethylene 
insulating materials, and precious metal 
alloy resistance wire, and by thorough 
evaluation of these materials in our own 
environmental testing facilities. These 
advances are maintained by our rigid 
quality control program on materials, 
processes, and manufacturing. 


MINIATURIZATION 


without 
sacrificing performance 


Fairchild miniature precision potentiometers meet applicable 
portions of MIL-E-5272A for humidity, vibration, temperature cycling, 
fungus resistance and salt spray. These units, in 7s’ and 11%” 
diameters, meet the same requirements for accuracy and reliability 
as most standard precision units up to 2” in diameter. 


No matter what factors govern your choice of precision 
potentiometers, you'll find the answer in Fairchild's complete line. 
Write Dept. 140-59E1, Fairchild Camera and Instrument Corporation, 
Potentiometer Division, 225 Park Avenue, Hicksville, 

Long Island, New York. 


For product information, use inquiry card on last page. 
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HIGH ATOP A TOWER}, OR A MOUNTAIN ERIN WIND, RAIN, SNOW AND ICE 


<< ... this new Houston-Fearless 


MICROWAVE PARABOLA 


operates completely by 


REMOTE CONTROL! 


There’s no need to climb an icy tower 
in zero weather, wind or rain to position this 
new Houston-Fearless Remote Control Mi- 
crowave Parabola. It’s all done from the 
remote control panel (shown below) right in 
the station. 


This Houston-Fearless Parabola can be 
mounted anywhere within 1500 ft. (or more, 
if required) of the transmitter. It rotates 370° 
in azimuth and tilts 15° up and 30° down. 
Large dials on the remote control panel, cali- 
brated in degrees, show the exact position. It 
is driven by 1/6 HP motors producing a 
torque of 10,500 inch pounds @ 1 RPM, 
sufficient to operate under severe icing condi- 
tions. Magnetic brakes prevent overide when 
Parabola is stopped at any exact position. 

Designed to operate in the open without pro- 
tection, it will withstand a wind velocity of 
120 mph. Motors and rotating shafts run on 
sealed, anti-friction bearings and require no 
lubrication during the life of the unit. Here 
is complete dependability and freedom from 
servicing where it really 
counts. Send for cata- 


log and complete infor- 


mation. 


Write for information on specially-built 
equipment for your specific needs. 


She 
HOUSTON 
FEARLESS 


Co “fro vation 11805 W. OLYMPIC BLVD + LOS ANGELES 64, CALIF. 


*““WORLD’S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EQUIPMENT” 


¢ DEVELOPING MACHINES « COLOR PRINTERS ¢ FRICTION HEADS 
¢ COLOR DEVELOPERS « DOLLIES * TRIPODS * PRINTERS * CRANES 
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és new might for miniatv*® 


et 
» Dur-Mica ome. World's Smallest Mica Capacito 


° The Fist Miniature Pipped Mica Capacitors with Parallel Leads 


NOW! Also available . 


El Menco Dur-Mica DM20 
1 to 3900 mmf. at 500vDCw 
1 to 5100 mmf. at 300vDCw 


Elenco 


| f pt, 


IDEAL FOR PRINTED CIRCUITS. Meets all Humidity, Temperature and 

Electrical Requirements of MIL-C-5 Specifications. El Menco’s Dur-Mica DM15 estab- “ 

lishes a “new dimension” in capacitor performance with ranges from 1 to 390 mmf. at . 

S00vDCw and | to 510 mmf. at 300vDCw. A new, tougher phenolic casing provides 

temperature co-efficient and stability equal to or better than characteristic F in all but the 

lowest capacity values ... efficient operation at temperatures as high as 125°C. El Menco’s 

Dur-Mica DM15 can be used in a variety of transistor circuits and other miniature 

electronic equipment in military and civilian applications. 

j Sells for Less than the famous El Menco CM-15 — Provides Economy of Size with 
Maximum Performance and Widest Application. 

| test El Menco “Dur-Micas” for yourself! 


Write for free samples and catalog on your firm’s letterhead. 


a It THE ELECTRO MOTIVE MFG. CO., INC. 
WILLIMANTI CONNECTICUT 
BENLCO molded mica: mica trimmer 


Mpa Tp p- tubular paper - ceramic 


Jobbers and distributors write to Arco Electronics, Inc., 103 Lafayette St., New York, N. Y. 
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KESTER ‘'44” RESIN, PLASTIC ROSIN AND ‘‘RESIN-FIVE”’ 
FLUX-CORE SOLDERS owe their production line popu- 
larrty to the simple fact that they provide the exactly 
right solder for every soldering application. It’s not 
difficult to realize why Kester is consumed so rapidly 
... because of its great adaptability to so many differ- 


ent soldering operations. 


SEND TODAY for Kester’s new 78-page informative textbook 
“SOLDER ...Its Fundamentals and Usage.” 


EOIER OULDER 


jit 
~ O M PA N ve 4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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the KEY 
to your otha 


" metal-cased 


the NEW LOOK in i» MULTIMETER ) 


° 


4 1-04 23 4 5 
be: L2¥ S000 tine? 


POCKET SIZE WITH A 47/3” LENGTH SCALE 


WE LEAVE IT TO YOU 
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH .. . 


if you could buy the finest movement in a magnetically 
shielded metal case? 


Phaostron, world famous manufacturer of ENVIRON- 
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili- 
tary and Industrial uses introduces a new concept in 
Multimeters. This magnetically shielded, metal-cased 
**555"" compares with plastic-cased multimeters as a 
fine watch in a precious metal case would compare with 
a plastic wrist watch. 


The shielded, shatterproof and anti-magnetic case in- 
sures continued accuracy and integrity of this instru- 
ment for years to come. 


Phaostron ‘‘555"’ Multimeter incorporates more ranges, 
including AC current, greater visibility, simplified and 
functional controls and the greatest value offered to 
date. 


See the Phaostron ‘'555"’, note its many outstanding 
features, its beautiful satin chrome case, its compact- 
ness and light weight, and you will know why 


AC CURRENT RANGES 
SEPARATE RANGE & FUNCTION SWITCHES 
ONLY 2 JACKS 


COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK 
ACCURACY 3% DC, 4% AC 


GENUINE LEATHER CARRYING CASE 
$5.95 


PANEL MOUNTING ADAPTER $1.50 


"555" MULTIMETER 


complete with probes and batteries 
“YOU CANNOT BUY BETTER’’ e at your PARTS DISTRIBUTOR 


Manufactured by PHAOSTRON COMPANY e 151 Pasadena Avenue © South Pasadena, Calif., U.S.A 
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TELEPHONE ANSWERING. When you aren't there, the automatic telephone 
answering set takes over, delivers previously dictated message in your voice, 
records caller's reply and plays it back to you at your convenience. 


use. 


filamentary 
subminiature 
tubes 


The Bell System’s new telephone answering set 
and new telephone for 


’ 


and con- 
ference use naturally require tubes of the utmost 
reliability. Raytheon Filamentary Subminiature 


‘*hands-free’ 


Tubes qualified only after undergoing a long series 
of exacting tests by both Bell and Raytheon. 

Low microphonics, low power requirements, 
high efficiency, long life and, above all, supreme 
reliability characterize the Raytheon Tubes in these 
newest telephone developments. 

It will pay you to find out what Raytheon Fila- 
mentary Subminiatures can do to better the per- 
ormance, convenience and economy of your elec- 
ronic equipment. 


Now” 


‘HANDS-FREE TALKING. Telephone set base 
has a built-in microphone — you talk without 
picking up handset. Tiny desk speaker amplifies 
the distant voice so that several persons in a 
group can listen to the conversation. For privacy, 
you lift the receiver, automatically shutting off 
the microphone and speaker. Small amplifier, not 
visible in the picture, furnishes power. 


RAYTHEON FLAT PRESS Subminiature Tubes are the 
tubes with the SEAL OF RELIABILITY — the longer 


glass to metal seal that gives you these important 
advantages: 


Glass heated only once — no button, 
low glass strain, no lead burning 


Reentrant seal eliminates breakage 
from short bends 


(RAYTHEON 


Leads completely tinned right to glass 


Flat press with in-line leads for easier 
socketing, easier wiring, adaptability 
to printed circuits 


Reliable, long-lived Raytheon Subminiature Tubes in these Bell equipments, illus- 
trated above, were tested for dependable, trouble-free service over long periods. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: —-—~————— 


COME IN AND TALK OVER THESE TUBES WITH US AT THE I.R.E. SHOW 
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ood-ALL 


capacitors MYLA Rr DIELECTRIC 


Du Ponts Trade Mark for its Polyester Film 


ERCIAL CONSTRUCTION COMPETITIVE PRICE 


eG5-AXKXR 
TYPE-620S 


MFD. 
VD. C.. 


ood-ALL SERAMELITE Capacitors 


MODELS 6208S and 6215S 


... combine the excellent electric characteristics of “MYLAR” with the 
superior humidity resistance properties of ‘“‘Seramelites’’ to produce a 
completely new capacitor for exacting applications at reasonable prices. 

These competitively priced new miniature capacitors closely approxi- 
mate the performance of expensive hermetically sealed units. They are 
designed to cover the entire capacitance and voltage range. 


CHARACTERISTICS: CONSTRUCTION FEATURES: 


@ Tubular Ceramic Enclosure 
@ New Plastic End Seal 


@ Insulation resistance 20,000 megohm-microfaradgs 
@ Power Factor is Less than 1% 

@ Operating Temperature —55° Cto + 125°C 
@ Generally smaller than RETMA Standards 


@ Tolerances as close as ' of 1% 


@ Inserted Tab or Extended Foil 
@ Miracle X Impregnated 


OTHER GOOD-ALL “MYLAR” CAPACITORS 


FILM-X (Hermetically Sealed) ¢ MARBELITE (Plastic Impregnated Paper Tube) 


Available for printed circuit or other applications in all mounting styles. 
Built to your specifications. 


We will have our complete line of Capacitors at the 


I.R.E. SHOW, Booth 75 at Kingsbridge Palace. 


Sood-Ait 


ELECTRIC MFG. CO. 120 FIRST ST e OGALLALA, NEBRASKA capacitors 
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Nf HHS 


INTERNATIONAL 


INTERNATIONAL 
industrial power rectifiers 


INTERNATIONAL 
tv and radio miniature rectifiers 


INTERNATIONAL 
high voltage cartridge rectifiers 


ONAL 


RATION 


ORegon 8-628 1 
: Plaza 3-43942 
CH reaG : 4 2-3889 
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the Radio 
Hear... 


J Watch... 


IRE Show. 


J See... 


National Convention teeapelil 


i) ¢\ At both the Waldorf-Astoria (con- 


attend what actually amounts to 22 conventions fused 


Engineering She w 


vital research and engineering p> »ers 
on computers, transistors, color TV, 
etc., subject-organized in 55 sess ons, 


a computer balance a cane, making 
20 corrective moves a second —ai the 


7-704 


good reasons w' y 
you should atte: d 


the exhibits of 69 components vital to 
successful Automation. Or compare 
21 different types of Transistors— 
and other subminiature components, 


alll taal d Kinesbrid : “1955 Instrumentation” shown on 
Y vention headquarters) an ingsbridge Armory, you'll Instruments Avenue. Exhibit group- 


ing helps you see more on the 


oad into one. Hundreds of scientific and engineering pa- Avenues named. 
(| {| i pers will be presented during the many technical 
I Uo | sessions, a large number of which are organized by Audio * Broadcast * Radar 
a ewge I R E professional groups. You’ll meet with the indus- Transistor * Television 
= ~ try’s leaders—enjoy the finest meeting and recrea- Radio * Components * Microwave 
and tional facilities in New York. Airborne * Production 


Circuits * Computer ¢ Electronics 


Radio Meet... 


all your friends. 39,302 attended IR 
Engineering Show - 
& & a 
1948 - 14,459 
| At the Kingsbridge Armory and ne eh 
ars: = \ Kingsbridge Palace, you'll walk through 1951 - 22,919 
A I % a vast panorama of over 700 exhibits, displaying the oe i page 
Shneyy iter Sh latest and the newest in radio-electronics. You'll talk 1954 - 39, 302 
eG shop with the industry’s top manufacturers—enjoy 
the conveniences provided for you in the world’s finest e 
exhibition halls, easily reached by subway and special Enjoy. ee 
bus service. The Convention’s Social Events. It 
Mee Admission by registration only. $1.00 for I R E mem- good to mingle with your indust 
| Hy BS bers, $3.00 for non-members. Social events priced friends at IRE. 
i _ extra 
| 


A Get the facts... 


faster and easier at exhibits and s¢ 
sions than you could from weeks 
your own “digging.” 


The Institute of Radio Engineers 


1 East 79 Street, New York 
*Send for the 1954 Directory of 6( 
Exhibitors and list of 100 ne 
exhibitors. 


56 For product information, use inquiry card on last page. 


E 


— 


3 


TELE-TECH & ELECTRONIC INDUSTRIES * March 19° 


A ee ace cr ae me 


XLR is the designation of Cannon’s 


all new audio cord connector . . . the most modern addition to 
the long line of distinguished Cannon Connectors featured on all 
top-quality microphones. It’s really quiet, too! 
New resilient insulator and specialized construction of socket 

contact assembly protects against disagreeable mechanical ml NEW XLR 

interference ... noise problems encountered with many other —= 
type connectors when their cables are moved, 
pulled or subjected to shock. 


Features streamline design, bright nickel finish, integral cable 
clamp, neoprene. cable relief, and the time-tested Latch-Lock that 
Cannon pioneered on the first audio connectors. Available with 
three 15-amp. or four 10-amp. contacts. Available in panel Pin Assembly Plug 
receptacle type, providing same continuous characteristics. 

/ Available from distributors everywhere, or from 


the factory in production quantities. Socket A bly Plug 


Neoprene cable relief 
Integral cable first in connectors 


clamps 


CANNON ELECTRIC COMPANY 
3209 Humboldt St., 
Los Angeles 31, California 


Factories in Los Angeles; East Haven; 
Toronto, Canada; London, England. 
Representatives in all principal cities. 


‘ “ Resilient insulator 
Lateh-Leok Distributors everywhere. 


*With four Texas Instruments 
grown junction n-p-n germanium 
low cost, high gain transistors, the 


Regency radio achieves power 
gains of 32 decibels in each inter- 
mediate-frequency stage and 37 
decibels in the audio stage. One 
transistor is used as a combina- 
tion mixer-oscillator, two as inter- 
mediate-frequency amplifiers, and 
one as an audio amplifier. Output 
transformer also TI manufactured 


For product information, 


use inquiry card on last page. 


Using four high gain Texas Instruments 
transistors, the world’s first transistor- 
ized consumer product — a high per- 


formance pocket size radio is now 
available on the 


under $50, the 


retail market! Priced 
world’s smallest com- 
mercial radio receiver (manufactured by 
Regency of Indianapolis) achieves bet- 
ter performance than many much larger 
conventional sets. To produce the special- 
ly designed transistors used in this superb 
little instrument, TI has developed ad- 
vanced manufacturing techniques that 
assure uniformly high product quality as 
well as mass production quantities. 


With the transistor radio already a real- 


\-FIFT 
\ Hy, 


a 
Z 
4NnED 


transistorized 
consumer 
product 


.. uses TI transistors! 


y, the multi-million dollar consumer 
market is ready and waiting for still 
more transistorized products. Don’t de- 
lay your own product development for 
lack of suitable low cost, high perform- 
ance transistors. In designing transis- 
torized products, depend on transistors 
from Texas Instruments, a leading sup- 
plier of transistors for a variety of com- 
mercial and military applications. Pro- 
ducing the industry's widest range of 
semiconductor devices — silicon or 
germanium; diodes or transistors — 
Texas Instruments is your most expert- 
enced source of supply for dependable 


semiconductor products. 


products—Booth 796—Radio Engineering Sh« 


TEXAS INSTRUMENTS. 


iN C.O RR PF OR A TE. eS i 


6000 LEMMON AVENUE 


TEXAS 


DALLAS 9. 
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How to Cut Costs 75%... 
with Tinnerman SPEED GRIPS°! 


SpeeD Grips are applied by hand 
. on this automobile floor pan 

Assembly and material costs cut from 12 cents to less 

than 3 cents—a saving of 75% on just one fastening appli 

cation! That’s the Tinnerman SpEED Nut Savings Story 

for the Automatic Radio Manufacturing Company, Boston, 

on its Custom-Bui_t Auto RApio LINE. 


SPEED Grip Nut Retainers replaced hard-to-fabricate tapped holes and weld 
type nuts as the mounting fasteners on each set. SPEED Grips are quickly and 
easily snapped into square punched holes. No special tools or skills needed! Flat aah aaah meals Wei Ob wee 
Type Speep Nuts also provide a vibration-proof attachment of speaker to baffle. ready to receive bolts in final 


assembly. 
And here’s a “temper-saver” for the man who installs the radio in his car. 
SPEED Grips have “mechanical hands” that hold the nut in bolt-receiving 
position for blind location attachments. What’s more, they “float” to com- 
pensate for any misalignment in mounting holes. 


There are more than 8,000 shapes and sizes of Speep Nut brand fasteners to 
help you save assembly time, material costs and handling. Write today for your 
“SPEED Nut Savings Stories” booklet of typical Tinnerman savings to industry. 


Speep Grips furnish a firm, 
TINNERMAN PRODUCTS, INC. « BOX 6688, DEPT. 12, CLEVELAND I, OHIO sturdy attachment for television 


. <2. 2 : ‘ . ha ing. 
Canada: Dominion Fasteners. Ltd., Hamilton, Ontario. Great Britain: Simmonds Aero chassis_mounting 
cessories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse. Levallois (Seine). Germany: Hans Sickinger GmbH **MECANO”’, Lemgo-i-Lippe. 


TINNERMAN Wuea 


cr 

i. 

FASTEST THING IN FASTENINGS 7 
More than.8000 shapes and sizes 
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THE NAME THAT GUARANTEES 


When you specify Bradleyunits for your radio, elec- 
tronic, or television circuits you are ‘‘playing safe"’ 
with your reputation as an electronic engineer... 
because Bradleyunits are ultra-conservatively rated. 


All Bradleyunits are rated at 70C ambient temper- 
ature . . . not at the usual 40C. They do not exhibit 
erratic resistance changes nor do they open circuit. 
They will operate at full rating for 1,000 hours with 
less than 6 per cent resistance change. Bradleyunits 
require no wax impregnation to pass salt water im- 


IN MOLDED RESISTORS 


mersion tests. Their differentially tempered leads 
prevent sharp bends near the body of the Bradley- 
unit. In every way, Bradleyunits are a QUALITY 
product .. . trouble free, accurate, and always 
dependable. 


Let us send you our latest technical data sheets. 


Allen-Bradley Co. 
1342 S. Second St., Milwaukee 4, Wis. 


In Canada 
Allen-Bradley Canada Limited, Galt, Ont. 


See Allen-Bradley exhibit at IRE Engineering Show—Booth 794 


FERRITE CORES 


For product information, use inquiry card on last page. 


CERAMIC CAPACITORS 


OTHER ALLEN-BRADLEY QUALITY RADIO, ELECTRONIC, AND TELEVISION COMPONENT! 


Type G 4-watt 
Bradleyometer — 


ADJUSTABLE RESISTORS 
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Type J 2-watt 
Bradleyometer 


Race OS. sah 


= 


itegrated equipment for 
Extremely 
igh 
Frequencies 


Now, Polarad has applied its advanced engineering techniques to 
produce fully self-contained microwave test equipment for use in the 
Extremely High Frequency region—--12,800 to 50,000 MC. 


s new line of Signal Generators, Signal Sources, and Spectrum 
ilyzers is designed to save engineering manhours in the laboratory 
{ on production lines—obviating experimental test set-ups. 


The Extremely High Frequency Polarad Signal Generator, for example, 
furnishes monitored power output as well as measures external signal 


ength and frequency. 


Highest accuracy and reliability of operation are assured by 
careful engineering and the use of highest quality components. 
For complete information write to your nearest Polarad 
representative or directly to the factory 


SIGNAL 
GENERATORS 


SPECTRUM 
ANALYZERS 


L GENERATORS 


SIGNAL SOURCES 


SPECTRUM ANALYZER 


Frequency Range 


Model Number 


Output Power 


SS 1218 


Mode! Number 


Power Output 
(Average) 


12.8 to 17.5 KMC SG 1218 —10 DBM 
15.75 to 16.25 KMC SG 1516" —6 DBM SS 1516 
16.25 to 16.75 KMC SG 1617* —6 DBM SS 1617 5 mw 
18.0 to 22.0 KMC SG 1822 ~10 DBM SS 1822 10 mw 
22.0 to 25.0 KMC SG 2225 ~10 DBM SS 2225 10 mw 
24.7 to 27.5 KMC SG 2427 ~10 DBM SS 2427 10 mw 
* 27.27 to 30.0 KMC SG 2730 —10 DBM SS 2730 10 mw 
29.7 to 33.52 KMC SG 3033 —10 DBM SS 3033 10 mw 
33.52 to 36.25 KMC SG 3336 —10 DBM $$3336. | 9mw 
35.1 to 39.7 KMC SG 3540 ~10 DBM ss3540 | Smw 
37.1 to 42.6 KMC External Source Power Measurement SS 3742 Approx 3mw 


41.7 to 50.0 KMC 


Range: +6 


Accuracy with Correction: +2 DB 


to +30 DBM 


SS 4150 


Approx. 3 mw 


Modulation: All units except the SG 1516* and SG 1617* can be modu- 
lated as follows: 


1. Inter 


nal 
1000 CPS Square Wave 


2. External 


a. Pulse 


Pulse Width: 0.5 to 10 Microseconds 


PRF: 100 to 10,000 CPS 


Pulse Amplitude: 10 volts Pk to Pk Min 


Polarity: Positive 
b. Sawtooth or Sinusoidal 


Frequency: 100 to 10,000 CPS 


Amplitude: 15 Volts RMS 


*internal variable pulse and FM modulation 


Min 


ELECTRONICS CORPORATION 


43-20 34th St., Long Island City 1, New York 


L 


 $A1516 
SA 1617 _ 
~ $A 1822. 
~ $A 2225 
SA 2427. 
SA 2730 
~$a3033.—=«|~CC 
"$A 3336 
“$A 3540 


1.F. Gain Control: 0 to 40 DB 
1.F. Band Width: 50 KC 


Sweep Frequency: 5 to 40 CPS 


THROUGHOUT THE COUNTRY 


REPRESENTATIVES © Albuquerque ¢ Atlanta « Baltimore « Boston e Chicago « Cleveland « Fort Worth « Kansas City « Los Angeles « New York 
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Philadelphia ¢ San Francisco ¢ Seattle e St. Paul e Syracuse ¢ Washington, D. C. « Canada, Arnprior—Export: Rocke International Corporation 


2,800 TO 50,000 MC 


Sensitivity Dispersion 
(Signal=Noise (Average 
218 | —70 DBM 30 MC 
| 70 DBM. 45 MC 
~ | _70 DBM 45 MC 
mt "60 DBM 40 MC 
“ [ 60 DBM 40 MC 
~ | —60 DBM 40 MC 
~ | —60 DBM 45 MC 
~60 DBM 45 MC 

~ | 50 DBM 45 MC 
~ 50 DBM 45 MC 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
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Che Hughes line of semiconductor devices is multiplying 
swiftly. It comprises several different categories and num- 
: bers more than two hundred separate RETMA, JAN, and 
' special diode types. This means that you can now spell 
out requirements for a diode in terms of your particular 
F circuit application. And it means that one or more types 
in the extensive Hughes line will most probably match 

those requirements with just the right characteristics. 
Greater selectivity is one of the results of the vigorous 


and continuing Hughes program of research and devel- 


At the IRE Show 

We will be displaying samples of our famous 

GERMANIUM POINT-CONTACT DIODES, as well as the new GOLD 
JUNCTION and SILICON JUNCTION series. You will want to 

inspect the operating demonstration of light beam voice transmission 
system, with circuitry featuring our latest types of NPN fused 
junction transistors and photocells. So come in to Booths 75 3-5-7 
and pay us a visit. You will be most cordially welcome. 
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-- Something in Common --. 


No single tool... 


not even 


a ae 


a hairpin... 
works best 
for all applications. 


This is 


true of 


diodes, foo. 


opment—a program aimed directly at satisfying antici- 
pated industrial and military requirements. At the same 
time, your assurance of better quality and thorough de- 
pendability in all Hughes semiconductors is maintained. 
So, when you need diodes with High Temperature . . . 
High Forward Conductance ...Computer Type... 
High Back Resistance... JAN-Approved . . . General 
Purpose, or other special characteristics, be sure to ask 
about Hughes Diodes. The chances are that you will 
find just the one you want. 


Fiughes | SEMICONDUCTOR SALES DEPARTMENT 
= a eek = 


New York 
Philadelphia 


Aircraft Company, Culver City, Calif. yracuse 


Chicago 


ALL SUBMINIATURE DIODE 
ONE-PIECE M 
GLASS BODY: 


S MADE BY HUGHES ARE FUSION-SEALED IN A 
)ISTURE-PROOF GLASS BODY. ACTUAL DIMENSIONS, DIODE 
0.265-INCH LONG, BY 0.105-INCH DIAMETER, MAXIMUM 
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‘Better than 


A quick flick of the thumb... it’s on 
“RUN.” At any speed, another flick 
stops the tape. Fast forward and 
reverse are just as simple. What’s 
more, it can be fully operated from a 
remote position with the same easy 
“yoy stick control.” 


In a final test session, the engi- 
neering team responsible for the 
design and production of the new 
Berlant Automatic Recorder BAR-1 
was highly gratified with the final 
analysis and performance of the new 
machine. Meeting with Bert Berlant, 
president of Berlant Associates, they 
put the new recorder through a series 
of rigorous tests. They found the new 
automatic control fool-proof. 


Tested under actual working con- 
ditions, the new “‘joy stick control” 


Manufacturers of Concertone.. 


pushing buttons...’ 


marks a new advance in the art of 
magnetic recording. It is an exclusive 
feature which has been added to all 
the outstanding advantages of the 
Berlant Broadcast Recorder BR-1. 


The new Berlant Automatic meets 
every requirement of the recording 
studio, radio station or industrial ap- 
plication. Its provision for five heads 
(three are standard) permits both 
single and dual track operation. The 
BAR-1 also includes an A-B test 
fader which allows metering between 
incoming signal and playback with- 
out transients or clicks. 


And these additional requested fea- 
tures: Hysteresis synchronous direct 
drive. with 99.8 % timing accuracy. 
Instantaneous Ree/oks. Automatic 
cut-off. Tape tension arms. Adjustable 


bias. Simplified cueing and editing. 


All of the above are what 382 
different engineers asked for in a 
questionnaire before work was 
started. We considered the man in 
the figure department, too. He wants 
dependability and low maintenance 
cost...at the right price! We've 
given it to him. 


$695 IS THE PROFESSIONAL USERS 
NET FAIR TRADED PRICE 


You'll want to test it yourself, we 
know. For a distributor close to you, 
for more complete technical bro- 
chure, write: Berlant-Concertone, 


4917 West Jefferson Boulevard, 


Dept. M13, Los Angeles 16, California 


THIS IS REPORT NO. 3 IN A SERIES OF FIELD TESTS 


. world’s foremost high fidelity recorders and accessories. 
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Multiple Unit 
Carbon Controls 
—in New Cost- 


Saving Design 


Resistance values: 
of tape 5. 


250 ohms to 10 megohms, in a variety 


Shaft: Hex phenolic. with slotted end; 
to 4%" FMS in %" 


lengths — zero up 


increments, 


Rear view shows simple, 
rugged design, with re- 
wafer attached 
directly to phenolic panel. 


sistance 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


Serving Industry with These Products: 


Electromechanical—Resistors ¢ Switches ¢ Television Tuners e Vibrators 
Electrochemical — Capacitors e Rectifiers «© Mercury Batteries 
Metallurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


For product information, use inquiry card on last page. 


COMPLETELY new type of carbon con +o} 
A just developed by Mallory offers oppor il- 
ties for important savings in your produc! jn. 
Available in single, dual and triple units, jis 
model features a unique strip-type pher ic 
panel construction that is particularly ay li- 
cable to TV alignment controls. 


SAVES PRODUCTION TIME... 


A dual or triple unit can be mounted in no rm >re 


time than your assemblers now need fo. a 


single control. 


REDUCES COMPONENT COST... 


The new simplified design makes it possible ‘or 


Mallory to produce multiple units at costs ma- 
terially lower than that for a corresponding 


number of conventional single controls. 


FLEXIBLE DESIGN... 

This unique design offers many adaptations . . . 
shaft 
driver slot makes for ready adjustability and is 


at low cost. Phenolie hex with screw 


supplied in 14’ increments of zero to 1%" FMS. 
PI /8 


Terminals can be solder lugs or wire wrap 
solderless type. Mounting arrangement can be 
holes for riveting or twist tabs. Resistances 
cover the range from 250 ohms to 10 megohms. 


with rotational stop provision. 


Minimum spacing of shafts... l@” between 


centers... is identical with that required 
single controls. You can install the new units as 
direct replacements in many existing chassis 
and mounting plate designs. Special center 
spacings can, of course, be supplied. 


Dp 


Plan to take advantage of these new econom 
in the equipment you are now designing .. . and 


investigate the possibilities for using them in 


products you are now manufacturing. For te: 
nical details, and for engineering assistance 


Mallory specialists, write or call Mallory tod: 


Expect more...Get more from 


Mi 


ALLORY 


. MALLORY & CO., Inc. 


INDIANAPOLIS 6, INDIANA 


TELE-TECH & ELECTRONIC INDUSTRIES * March 19° 5 


900 to 2000 Mc 
Oscillator 


The latest addition to the line of G-R Unit Instruments is the 
ype 1218-A UHF Unit Oscillator . . . a well designed, well-engi- 
eered signal source which provides high power at ultra-high fre- 
iencies, and costs much less than existing u-h-f generators. 


This instrument is remarkably versatile.. It can be modulated 
th either square waves or pulses. Its frequency can be adjusted 
curately in slight increments at any point over its wide range. It is 
general-purpose, thoroughly shielded source of power for use in 
boratory or field. It is useful not only for driving slotted lines and 
e Admittance Meter but also for exciting antennas for field-strength 
easurements, and for high-frequency research and development 
rk On pulse-type equipment of all kinds. 


The Oscillator is designed to work with the many other G-R Unit 
struments — Oscillators, Amplifiers, Null Detectors, Pulse Gener- 
1s, High-Frequency Detectors, Crystal-Controlled Oscillators, 
wer Supplies — to form a wide variety of flexible, economical 
-asuring systems. These “building blocks” provide, without frills, 
© most in performance at lowest cost. 


WE SELL DIRECT—Prices are net, FOB Cambridge 
or West Concord, Mass. 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


Type 1218-A 
UHF Unit Oscillator 

complete with patch cord 
and connectors, $465.00 


CIRCUIT: Grid-separation triode oscillator uses 
Type 5675 UHF Pencil Tube. Line sections with slid 
ing contacts used to tune plate and cathode. 
FREQUENCY RANGE: 900-2000 Mc 
HIGH UHF OUTPUT POWER: Continuously 
adjustable from low values to minimum of 200 milli 
watts into 50-ohm load. 
FREQUENCY CALIBRATION: Direct reading 
to 1% with slow -motion drive. 
INCREMENTAL FREQUENCY CONTROL: 
cannot be seen in photo). 
FREQUENCY DRIFT: Not over 0.1% per day. 
MODULATION: Many kinds of external modula- 
tion can be applied: Sinusoidal amplitude modula- 
tion, pulse modulation and square-wave modulation 
from about 100 to 5000 cps. 
AUTOMATIC CONTROL: Voltages can be in 
serted in series with the plate to hold the amplitude 
constant as frequency is varied. Voltages also can be 
inserted in series with the grid for electronic control 
of frequency 
LOW NOISE: f-m noise due to vibration and 
microphonics is unusually low. Rectifier and filter for 
the heater voltage are built in to reduce modulation 
by the power-line frequency. 
POWER SUPPLY REQUIRED: Type 1203-A 
Unit Power Supply ($40) for operation from 115-volt, 
50-60 cycle power. The Type 1202-A Unit Vibrator 
Power Supply ($125) for operation in the field from 
6 or 12-volt storage battery. 
ACCESSORIES: Type 1217-A Unit Pulser far 
direct pulse modulation. 
Type 1000-P7 Balanced Modulator for amplitude 
modulation up to 100% with negligible fm and 
pulsing with fast rise time and short duration. 
Type 874 Coaxial Elements such as adaptors, at- 
tenuators, filters, voltmeters, mixers. 
Type 1750-A and 1263-A Sweep Drive and Ampli- 
tude-Regulated Power Supply for automatic sweep- 
ing over the oscillator frequency range. 

Type 480-P7UI Panel for mounting Type 1218-A 
UHF Oscillator in standard laboratory relay rack. 
Types 1217-A $225, 1000-P7 $225, 480-P7UI $14, and 
874 Coaxial Elements are available from stock for 
immediate shipment, Types 1750-A and 1263-A will 

be available shortly, 


GENERAL RADIO Company W » SERARSEZEe 


40 Years of Pioneering 


- 90 West Street NEW YORK 6 
8055 13th St., Silver Spring, Md. WASHINGTON, 0.¢ 
920 S. Michigan Avenue CHICAGO $ 


N E W Sprague Type 28D 


~ Push-Lok”* Electrolytic Capacitors 
Give Fast, Fool-Proof Mounting 


Here's THE BEST APPROACH yet to elec- 
trolytic capacitors for printed wiring board 
assemblies. 

It’s Sprague’s new Type 28D Push-Lok Elec- 
trolytic. Just insert the connecting lugs through 
the slots in the wiring board, and the capacitor 
is held securely in place until the chassis is ready 
for dip soldering . .. so securely that solder gaps 
are eliminated. Spring action of the Push-Lok 
lugs is strong enough to hold relatively heavy 
capacitors in place, even when the board is 
carried sideways, or upside-down on a conveyor. 
Tab connections are always in close contact with 
the printed conductors. Yet, unlike other designs, 
no secondary operations are required for this 
fast and secure mounting. 


Other advantages include: 

Fool-Proof Positioning—A Push-Lok can only 
be inserted the right way. A wide index terminal 
is provided in the mounting ring to index the 
assembly on the chassis or other surface if desired. 


The Ability to Print Wiring Boards on Both Sides — 
Shoulders on the Push-Lok lugs plus additional 
prongs keep the capacitors clear of the chassis. 


Safety—Circular shield conforms with sug- 
gestions of Underwriters’ Laboratories, Inc. 
Tools cannot be inserted easily between the 
bottom of the capacitor and the chassis. 


FOR COMPLETE INFORMATION On these new Type 
28D Push-Lok electrolytic capacitors, write for 
Fngineering Bulletin to Sprague Electric Co., 
233 Marshall Street, North Adams, Massachusetts. 


SEE US AT THE I.R.E 


For product information, use inquiry card on last page. 


& SNAP FOR WIRING BOARD ASSEMBLIES 


Sprague, en request, will provide you with com- 
plete application engineering service for optimum 
results in the use of electrolytic capacitors. 


“WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


Export for the Americos: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 


SHOW —247-249 Instruments Avenue 
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Bonus For Inefficiency 


stimating the cost of an electronic research or pro- 
tion job is not easy. In commercial operations, when 
ompany finds a better means for executing a project, 
isually results in a well deserved increase in profits. 
other words, there is a strong incentive for efficiency. 

Unfortunately, this is often not the case with govern- 

nt contracts. As a matter of fact, the amount of profit 

y increase in direct proportion to a firm’s inefficiency! 

[ake the cost-plus-fixed-percentage contract for ex- 

iple. At times this might be necessary when a new 

velopment is being pioneered and no satisfactory cri- 
ria exist for cost determination. But in the case where 
ye dollar yardstick does exist, the company which 
pends the most can come up with the highest total bill 
and consequently the greatest profit. 

Now take the more common situation of the fixed- 
ost government contract with redetermination clause. 
In this case it is to the company’s benefit to spend as 
much money on the project as it can—up to the contract 
eiling—to keep its profits up. There is no incentive for 
nereasing efficiency, as there is in commercial opera- 
tions, because the manufacturer does not share in the 
aving of a reduced contract cost. 

The whole problem of finding the best procurement 
neans is rather intricate, complicated by such factors 
s renegotiation clauses which limit profits. It should 
e noted that an incentive-type contract does exist, but 
t is infrequently employed. 

No matter how you slice it, government contracts gen- 
rally do not offer any incentive to improve efficiency 

1d reduce costs. This is unfair to the producer with 
now-how and to the taxpayer. 

Consequently we urge the broader utilization of in- 

ntive arrangements which provide for a sliding profit 

ale—profits going up as the contracting company re- 
ices cost through greater efficiencies. Let’s get rid of 

e bonus for inefficiency! 


Allocation Sniping 


In recent weeks two incidents of what we call “Al- 
ation Sniping” have come into the news. The first, 
iich involved the desire of the military to acquire the 
e of television channels 2 to 6, fortunately turned 
t to be only a rumor. The second, however, is factual 
d has been formally presented to the FCC. This in- 
lves a petition by the National Association of Manu- 
turers to be permitted to operate on unused portions 
the FM broadcasting band. (See page 174 for addi- 
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tional details.) We make no comment on the pros or cons 
of either of these issues at this time. The important thing 
to note however is that apparently there is no vehicle 
in the existing frequency allocation procedures which 
enables allocations to keep pace with the times. 

Fifteen years ago, VHF-TV frequencies were of very 
little interest to the Navy because the equipment avail- 
able was not particularly efficient due to the state of the 
art at the time. Commercial TV of course changed all 
this and the VHF frequencies are now highly prized for 
long range ship-to-ship or ship-to-shore communica- 
tion. FM sound broadcasting failed to make strong in- 
roads into AM-served areas and so today we have 
relatively idle frequencies in FM allocations while 
mobile industries and special industrial services des- 
perately seek more frequencies to operate on. 

It would seem that with the electronic industries still 
expanding we can expect more allocation sniping from 
time to time unless measures are taken to increase al- 
location efficiency. Such measures might be: a) services 
which have been allocated frequencies being required to 
make consistent use of those bands (this means military 
as well as civilian), b) making frequencies allocated to 
services subject to periodic function reviews. Where 
the service rendered could be better accomplished with 
different frequencies and more modern equipment, the 
initiation of planned obsolescence program to retire old 
equipment and recover frequencies would benefit. 


Electronic Press Days 


The Los Angeles Chamber of Commerce, through its 
Electronics Committee headed by Les Hoffman, re- 
cently held its first “Electronic Press Day.” Purpose of 
the meeting was to inform members of the local and 
national consumer and trade publications as to the type 
and scope of electronic manufacturing in the Southern 
California area. (See page 160 for more detailed infor- 
mation.) 

We believe that meetings of this type are good for all 
concerned and that other cities with substantial num- 
bers of electronic manufacturers might well follow suit. 
Such meetings give the press an “awareness” of impor- 
tant electronic activities in their locality and provide 
a substantial reference point on which to evaluate either 
national news or news from other localities. The per- 
sonal contacts arising out of such meetings can become 
important “two-way” information streets. Finally, 
through municipal sponsorship, such meetings also tie 
industry and government closer together and act to 
promote the civic pride of local citizens. 


~ RADARSCOPE 


Revealing important developments and trends 


throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


MULTI-COLOR RADAR, mentioned in these pages last 
May has been demonstrated for the U. S. Navy by Chro- 
matic TV Labs. Utilizing a modified version of the 
single-gun Chromatron color TV picture tube, the new 
radar indicator offers a number of advantages for safety 
aids and military tactical operations. This includes easy 
information identification of stationary and moving tar- 
| gets by differentiating separate color displays. 


HOUSEHOLD ELECTRONIC CLOCKS will be placed 

on the market by General Electric, probably late this 

| year. The new timekeeper is of the synchronous type, 
and does not require any cord connection to an elec- 
trical outlet. Operational details have not been revealed, 
but it is believed that electromagnetically induced sig- 
nals are amplified in the clock to drive the hands. 


TOP AIR FORCE officers smile wryly at the difficulty 
of obtaining technically qualified personnel to enlist. 
Said one, “It’s ironic. Industry offers better pay to at- 
tract these men away from us. And it’s Air Force con- 
tract money that enables them to do it.” 


ELECTRONIC MUSIC SYNTHESIZER 


. ory , — 


Dr. Harry F. Olson at the keyboard and Herbert Belar at the control pane! 

of the new electronic music synthesizer developed at the David Sarnoff 
} Research Center of RCA. The machine, capable of duplicating or originating 
any sound, receives its instructions from a keyboard with the following 
control functions: four keys for frequency, three for multiplying and 
dividing frequencies, four for harmonics, three for attack and decay, and 
four for amplitude. A duplicate channel of 17 keys provides for porta- 
mento and other musical variations. See details on page 80 
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AC-DC TELEVISION receivers show excellent pro: 
Emerson has already announced a 17-inch mode 
$149.95. 


BIG MICA STRIKE in North Carolina by Min 
Processing Co. points up increasing attention b 
focused on this critical material. Depending on qua 
the sheeted mica sells for about $18 to $70 per po 
Over 90% of the 15,000,000 pounds of the high qu: 
grade used for electronic and electrical equipment in ‘« 
U.S. is imported, mostly from India, Brazil and Can: 
The government is attempting to further synthetic n 
production. Mica substitutions, such as special glass, 
undergoing intensive development. 


IMPORTERS of foreign made radio sets have received 
stern warning from FCC that such units had better con- 
form to radiation requirements expected to be adopted 
Compliance will probably make these receivers consid- 
erably more expensive. 


COLOR TV broadcast technique described by GE engi- 
neer is reported to assure sharp monochrome pictu: 
on home b-w receivers when program is telecast 
color. It also simplifies color registration for the studio 
engineer. The new method makes possible the studio 
pickup of a separate black-and-white image, to which 
the color picture is added, instead of previous methods 
of superimposing red, green and blue pictures to form 
the b-w picture. A sequential color camera is employ: 


ELECTROENCEPHALOGRAPHY 


BRAIN WAVE measurements employed in encephak 
raphy (EEG) have proven quite valuable in diagnosing 
neurological ills. Since the first recordings were made 
1924, the characteristic electrical behavior of normal a 
abnormal brains has been extensively catalogued. A-- 
cording to Arthur D. Little’s Industrial Bulletin, the 
are several hundred laboratories in the U. S. specializi 
in this technique. By attaching electrodes to the sca 
the electrical impulses traveling around the brai 
nerve loops may be recorded on a strip chart or « 
amined with a multi-cathode-ray tube wave analyz 
Although many frequencies appear, the major types : 
alpha waves (8 through 13 cps) which occur in 85% 
normal adults, and beta waves (18 through 30 cr 
which are less regular than alpha. The EEG for norn 
adolescents is about the same as for normal adults, b 
there is less constancy of pattern, and it is more adap 
able to change under stimulus. The EEG for the nev 
born is formless, developing into slow delta rhyth: 
during the first year. Normal alpha frequencies a) 
voltages are developed by age 14, and beta rhythms | 
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“ULTRA HIGH FREQUENCY” (UHF) 
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mproved equipment and techniques promise a grow- (ECIC), are contained in a research report (PB111548) 
understanding of brain workings during the coming recently made available to industry by the U. S. De- 
S. partment of Commerce’s Office of Technical Services, 
Washington 25, D. C., for $4.25. This report of research 
by Battelle Memorial Institute under Air Force contract 
COLOR-TV 
describes the elements of a machine-sorted punched- 
£ \tPHASIZING the growing application of color TV for card system for recording, searching, and tabulating data 
lical and industrial uses, Dr. Alfred N. Goldsmith de- on any electronic component. Its importance is pointed 
bed techniques for remote diagnosis at a recent up by the fact that proper selection of the most reliable 
¢ eting of the Armed Forces Institute of Pathology. At and effective components is often the most costly and 
; meeting RCA demonstrated in a closed circuit hook- difficult step in the development of complex electronic 
how a doctor in Philadelphia had human tissue ex- systems. 
ned through a microscope by pathologists in Balti- 
re and Washington. At about the same time, Peter FLAT TV TUBE FOR AIRCRAFT 
idmark, President of CBS Labs., demonstrated a 
croscope-color-TV system which projects pictures on 
6-ft. screen with magnifications of 15,000. Both for 
edical practice and medical education, electronic de- 
ces are slated to play an increasingly vital role. 
AUDIO 
RADICALLY NEW development in audio—the elec- 
onic music synthesizer—has been demonstrated by 
lio CA. Although not yet ready for mass production, the 
ich ynthesizer has very clearly opened fabulous new hori- 
ds ms in sound production techniques. The function of 
he instrument is basically two-fold: to synthesize fa- 
ed iiliar sounds, and to create an unlimited range of tone 
iriations. It has a capacity for originating endless 
irieties of rhythms, including the duplication of any 
und and the origination of sounds never before heard. _ 
year was required to build the machine, at a cost of 
out $25,000, and another year for developing means = 
r using it. In operation, pressing the keys produces iibibia 
; ‘ : : : DEFLECTION ELECTRON 
, ‘rforations in a paper roll, which feeds its message to rN PLATES GUN 
e synthesizer. The machine sends the desired sound to 
: stylus which makes the recording on a disc. At present eimai aii HORIZONTAL 
j ; 4 STRIKI FRONT ECT! 
i e machine can produce the tones of one musical in- PHOSPHOR SCREEN PLATES 
‘ument at a time, so separate recordings are made and 
en combined to form a complete orchestral selection. 
e synthesizer’s ability to duplicate a person’s voice 
ers possibilities for psychological warfare. Among 
: ny other applications are the rejuvenation of old re- 
‘dings. TV picture tube, consisting of a transparent phosphor screen sand- 
E wiched between flat plates, has been developed by the West Coast 
1 Electronics Div. of Willys Motors. It is only 3 in. thick and is 
; COMPONENTS & DESIGN capable of operating with 2000 line definition. An electron beam 
b is injected in a field-free region along a horizontal edge, bent 
p ARGE REDUCTION in engineering time and costs of vertically at a desired point by the voltage on one of the trans- 
" = ‘ 5 f ] Risks verse vertical deflection plates, and then bent again to the charged 
ecting proper components for electronic equipment phosphor screen by one of the transparent horizontal deflection 
¥ claimed for a mechanized system for storing and plates. The tube, using only electrostatic principles, is expected to 
2 srching engineering data. Details of this system, en- be used in Navy aircraft instrument panels in 1958, and will en- 


ed the Electronic Component Information Center 
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able pilots to see geographical features, altitude, speed and similar 
data right in front of them without interfering with vision 
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Evaluation of Radar Sea Clutter 


Understanding of statistical properties of disturbed ocean surface 
sheds light on design requirements for military search radar 


ABSTRACT. Sea echo, or sea clutter, 
is a term used to denote radar reflec- 
tion and scattering associated with the 
wind-disturbed surface of the sea. To 
date the precise relationship between 
the clutter and the sea surface is not 
completely understood. This lack of 
understanding is, at least in part, due 
to the lack of a satisfactory statistical 
model of the sea surface. This paper 
will emphasize recent work on the 
statistical properties of a  wind- 
disturbed water surface with the view 
of helping electronic engineers better 
understand the sea clutter problem. 


= . OX AND MUNK 
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Fig. 1: Mean slope and standard deviation 
curves for wind-disturbed water surface 
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Fig. 3: Mean curvature and standard devia- 
tion curves for a wind-disturbed water surface 
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By ALLEN H. SCHOOLEY 
Superintendent 
Electronics Div. 

Vaval Research Lab. 
Washington 20, D.C. 


yee surface of a large body of 
water is seldom calm. Wind, rain, 
earthquakes, fish, ships, currents, 
and tides are all elements that 
cause the surface of the sea to be 
rough and undulating. For most pur- 
poses, however, only the wind need 
be considered as the surface dis- 
turbing element. 

The state of the wind-swept sea 
surface is important in radar opera- 
tion. A radar operator looking for a 
target sometimes finds that energy 
scattered back from a rough sea sur- 
face (sea clutter) overrides and 
obliterates echoes from the desired 
target. In other words, it is often 
sea clutter, rather than system noise, 
that determines the maximum radar 
detection range for a particular tar- 
get. It is evident, therefore, that the 
relationship between sea state and 
sea clutter is of considerable prac- 
tical importance. It is also an inter- 
esting scientific riddle that has not 
yet been satisfactorily solved. 

The following two phenomenologi- 
cal radar equations are introduced to 
serve as the basis for further dis- 
cussion," * 


P,G2X°? re sec 9 
rs - o°(Osmall) (1) 


P.G2rx? @ & 
; ——— o° (0 large) 
(4xr)3 R2 sin O 


P, = 


where P, = Received sea echo px 
averaged over many | 


periods 


P, = Transmitted peak pow 


G = Power gain of the ante: 

= Wavelength 

K = Range to target 

® = Azimuthal antenna b 
width which is appr 
mately equal to angle s 
tended by the one way h 
power points of the 
tenna pattern 

H) = Vertical antenna _ be 
width 

T Pulse length 

0 The depression angle of t 
axis of the beam with 
spect to the horizontal 

c Velocity of radio propa 
tion 

o® = The average radar c1 


section of sea clutter | 
unit area of the sea surfa 


Eq. (1) is valid forO< tan-!2 ® R 
and Eq. (2) is valid for @ > tan-! 2 


R/ re. 


All of the factors in Eqs. (1) an 
(2) except o°, can be controlled and 
measured for a particular radar un- 
der particular conditions. If this 
done o° can be calculated for tl. 
conditions considered. This has be: 
done in a very preliminary way by 
several investigators and this work 
summarized in reference 2. It turns 


f 


Fig. 4: Mean wave height chart in terms of wind velocity and duration, showing minimum fetch lines 
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that o° is a complicated function 
so many variables that it is 
bably impractical to make 
ugh field measurements to estab- 
1 its complete quantitative nature 
erimentally. This is made more 
lent by noting the principal vari- 
es upon which o° depends. It has 
n found that 


o° =f,(0, A, P, S) (3) 


re o°, 9, and X have been defined 
viously and where 


f; = An unknown function 
P = The angle of polarization 
S The sea state 


\ll of the variables of Eq. (3), ex- 
ept S, can be measured in a rea- 
onably straightforward manner. 
‘hus, the nature of S must be im- 


rtant in unlocking the secret of 
idar sea-clutter. 


Wind-Disturbed Water Surface 
In the past it has been customary 


» give descriptive terms to various 
a states such as calm, smooth, 


light, moderate, rough, very 


uugh, high, and to associate sig- 
ificant wave heights and lengths 
ith each sea state. It is the heights 
the large waves that become im- 
irtant to the designers, crews and 
issengers of ships, and the build- 
s of breakwaters and docks. 
idar sea clutter, on the other 
ind, is quite sensitive to the 
naller waves. It has been ob- 
rved that sea clutter is more se- 
re under conditions of a sharp 
)ppy sea caused by local winds 
in when the sea is glassy with a 
avy swell caused by a distant 
rm. Thus, a quite sophisticated 
scription of the sea state or sea 
‘face is needed in order to relate 
to sea clutter. 
Unlike electromagnetic waves in 
‘e space the velocity of propaga- 
n of water waves is not a con- 
int. For isolated deep water 
ves where the ratio of height to 
ivelength is less than 1/100, the 
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Fig. 2: Profile of a water wave created by a 16-knot wind in a small water windtunnel 


wave form is sinusoidal and the 
velocity of propagation varies with 
wavelength. Waves of moderate 
height (ratio of height to wave- 
length of between 1/100 and 1/25), 
have a nearly trochoidal shape. For 
large waves (ratio of height to 
wavelength of greater than 1/25), 
the troughs are wider and flatter 
and the crests narrower’ and 
steeper than the trochoidal shape. 
Instability and breaking of the tops 
of the waves occur at height-to- 
length ratios in the region of 1/10 
to 1/7. The velocity of water wave 
propagation increases slightly as 
the ratio of length to height be- 
comes a larger number. Actually a 
wind-disturbed water surface is 
usually a more or less random 
composite of waves coming from 
various. directions with various 
heights, shapes, and wavelengths 
depending upon the action of local 
and distant winds. Any satisfactory 
description of the surface therefore 
must be given in statistical form. It 
may be assumed that the target 
causing radar sea clutter is made 
up of a large number of individual 
scatterers that are facets of the sea 
surface having random slopes, 
sizes, and heights. It is the sum of 
the noncoherent scattering back to 
the radar from these facets that 
produces sea clutter. Thus, per- 


haps one needs to be able to de- 
scribe the surface of the sea in 
terms of the statistical distribution 
of scatterer slope, size, and height. 
Once having such a statistical de- 
scription of the sea surface it may 
be possible, with sufficient mathe- 
matical ingenuity, to relate the 
gross effect of the sea surface to the 
production of radar sea clutter. 


Maximum Slopes 


Hulburt* used pictures of sunlight 
reflected from the facets of the 
water surface to estimate the maxi- 
mum slopes of these facets. Cox and 
Munk,’ and Schooley® have made 
studies relating the distribution of 
water surface slopes to local wind 
velocity. Cox and Munk analyzed 
pictures taken from aircraft of the 
sun’s reflection from the surface of 
the Pacific Ocean. Schooley’s data 
were derived from flash pictures of 
the surface of the Anacostia River. 
Fig. 1 shows smoothed data taken 
from both of these references. As a 
first approximation it is assumed 
that the distribution of water sur- 
face slopes is a normal distribution 
with a mean value of zero. The dis- 
persion around this mean value in- 
creases as the local wind velocity 
increases beyond a certain thresh- 

(Continued on page 118) 


Fig. 5: Approximate radar clutter cross section per unit sea surface area as a 
function of depression angle with respect to the horizontal for a sharp radar beam 
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Fig. 1: Block diagram showing system operation of single-channel encoder 


Analog transducer output is converted to digital 


form for subsequent 


]s recording engineering data for 
subsequent automatic computa- 
tion, it is advantageous to have these 
data recorded in digital form. Ac- 
curacies of approximately 0.1% may 
be easily achieved through the use 
of digital methods. This encoder was 
designed for recording digitally the 
output of analog transducers used in 
rocket-motor tests. 

The major characteristics of the 
encoder are as follows: There are 
two input channels, each with a 
sampling rate of 40 complete meas- 
urements per second and an input 
range of 0—1 v. Accuracy of the en- 
coder is +0.1% as output is de- 
scribed by 10. binary digits. 
Through the use of contact-modu- 
lated amplifiers, the input range may 
be lowered to 0 to 10 mv. This sensi- 
tivity is required for use with most 
input transducers. 

Digitized data at the encoder out- 
put are recorded on a single-channel 
magnetic tape and are later trans- 
ferred to printed tabular form or 
punched cards by the transcriber 
unit of the data-handling system. 

The transcriber unit reads the tape 
at a rate slow enough to allow print- 
out operations and card punching 
and tabulates separately the infor- 
mation from the two input channels.! 


Analog-To-Digital 


Several methods for converting 
continuously varying voltages from 
the analog to the digital form are in 
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automatic 


computation 


common use.*:* Certain elements are 
essential in analog-to-digital con- 
verters. One such element is a ref- 
erence voltage with which the input 
signal may be compared. Another is 
a comparator device which is capable 
of detecting coincidence between the 
magnitude of the input voltage and 
the reference voltage to the degree 
of accuracy desired. 

Two general methods of varying 
reference voltage are frequently 
used. In one—the linear-sweep 
method—the reference voltage is 
varied continuously and smoothly as 
a linear function of time. In the 
other, incremental changes in stand- 
ard voltage are made permitting suc- 
cessive comparisons between the 
standard and the unknown. When 
this method is used, the standard is 
held constant during each compari- 
son period. 


Encoding Method 


Any point in the interval 0 to 1 
may be described by a binary num- 


ber 


a,a,a, ...a, =a, 1 + 
2 

a 1 Trey, 2 + a, 2 

2 e De 


The a values are limited to either 0 
or 1. In the relay encoder the binary 
coefficients refer also to the position 
of the relay contacts in the encoder, 
1 representing a closed relay and 0 
an open relay. As n becomes large, 


By 
J. R. ZWEIZIG 
Jet Propulsion 
Lab. 
California 
Institute of 
Technology 
Pasadena 3. Calif. 


the sum of the terms on the 1 
approaches 1, when a, equals 1. Iie 
series shown may be extended 
include any number of terms; how- 
ever, in a physical situation the li 
of significant terms is imposed 
the accuracy of measurement 
quired or the noise level of the com- 
parator. A point within the interval 
0—1 v. may be described unique!; 
through the following sequence 
operations: The binary coefficient 
is assumed to have the value 1, and 
the first term is subtracted from th 
unknown voltage. If the difference 
positive, the value 1 is retained fo: 
a,, whereas if the difference is nega- 
tive, the a, is made equal to 0. Next 
the value of the coefficient a, is as- 
sumed to be 1, and the second term 
is subtracted from the residue of the 
preceding operation. The value 
a, is determined as either 0 or 1 as 
before, depending on the sign of th« 
new difference. In a similar manner, 
the unknown is compared with t! 
sum of all terms of the series. T! 
subtraction operation is realized | 
adding negative increments of volt 
age to the positive input voltages. 
As these operations are performe 
the binary-number equivalent of t! 
unknown voltage is generated se! 
ally by the comparison operatio 
This same binary number may al 
be obtained in parallel form by no 
ing the position of the relay contac 
at the end of the sampling perio 
This parallel output provides a cor 
venient way of displaying the b 
nary-number output visually. 


Operation Of Encode 


In describing the operation of th 
encoder, it is convenient to follo 
the block diagram in Fig. 1, whic 
shows the functional units for on 
channel. Trigger pulses from th 
clock close relays which introduc 
voltages into the comparator. Th: 
first relay to be closed (which cor 
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onds to the most significant 
t) adds a voltage at the compara- 
input which requires a positive 
log input signal greater than 
5 volt to prevent release of the 
y. Likewise, the second relay 
s an increment requiring greater 
10.25 volt to prevent its re- 
se, All the other digits are evalu- 
using the same scheme. It is 
imed that input voltage does not 
nge during the sampling period. 
‘his discrimination between posi- 
e and negative sums of the series 
the function of the comparator 
e, Output of the comparator gate 
isists of reset pulses indicating 0 
1 blank spaces which represent 1. 
e complement of the reset pulses 
formed and made ready for re- 
rding in the pulse-former circuit. 
.e serial binary numbers are re- 
rded on the tape, and the occur- 
nee of a pulse of either polarity 
ovides timing information for the 
anscriber. 


Timing Pulses 


Since the time scale on the dig- 
tized record depends on a knowl- 
dge of the sampling rate of the 
neoder, an electromechanical tun- 
ng fork is used to control the fre- 
uency of the timing pulses. These 
iming pulses determine the closing 
me of the relays which introduce 
tandard voltage increments into the 
imming amplifier. A second pulse 
hich is displaced by one-half of a 
omparison period serves as a reset 
ilse when passed by the compari- 
n gate. Thus the comparison op- 
‘ation is delayed until after the 
‘lay is fully closed. 

The timing scheme for operation 
the two-channel encoder is shown 
Fig. 2. Output digits from the two 
annels of the encoder are inter- 


‘neoder for General Instrumentation 


RESET | a eS en oe | 


of eeYy 


BINARY Ne 


Fig. 4: Timing scheme for comparator gate 


Fig. 5: Two-channel prototype encoder 


laced in recording them on the mag- 
netic tape. Thus the respective meas- 
urements on the two channels coin- 
cide in time. Additional pulses are 
interlaced with those of the two in- 
formation channels and identify the 
group. At the end of a group of 30 
pulses, a blank space equal to one 
digit period is left to separate the 


pulse groups representing complete 
samples. 


Single-Track Advantuge 


For a two-channel instrument, the 
single-track tape recorder could 
have been replaced by a dual-track 
recorder with simplification of the 
transcriber circuitry. However, the 
single-track recorder has the ad- 
vantage that the number of input 
channels may be increased with a 
minimum change in circuitry. To be 
useful in field recording an encode1 
should accept a large number of in- 
puts and should have a_ simple 
method of data storage. For this rea- 
son a single-channel magnetic tape 
was used, and recordings may be 
made at tape speeds of 15 or 20 
Approximately 90 pulses in. 
are recorded at a tape speed of 15 
in./sec. This density of pulse record- 
ing is easily realized and utilizes 
well-known, pulse-recording tech- 
niques.’ 

Time division between channels is 
accomplished by a three-tube thy- 
ratron ring® which distributes pulses 
between two information channels 
and the identification numbers which 
are interspersed. All of these timing 
pulses for the two-channel encodet 
are generated by the clock circuitry 
The cathode-coupled thyratron ring 
which acts as channel commutator 
operates at a rate of 1320 pulses/sec 
Ring trigger pulses for the various 
channels are formed from the lead- 
ing edge of signals at the plates of 
the thyratron ring. Plates of the 
thyratrons are connected to diode 
“and” gates® so that a reset pulse is 
passed to the comparator gate of the 
proper channel. After each 10 digits, 
an interval equal to the duration of 
1 digit is left for readout and reset- 

(Continued on page 142) 


in./ Sec. 


Fig. 2: (1) Output timing arrangement for two-channel encoder. Fig. 3: (r) Comparator circuit with offset and drift under 0.1% 
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Fig. 2: Junction temperature rises with |. 


MAJOR problem of transistor 
circuit design is stabilization of 
transistor characteristics and operat- 
ing points against temperature vari- 
ation. This problem has been given 
a good deal of attention, and several 
methods have been proposed as pos- 
sible solutions.?}?*)+°.&7 The two 
basic approaches are, first, immer- 
sion of the device in a temperature 
controlled system and, second, appli- 
cation of direct coupled feedback to 
control the runaway action of the 
transistor collector current. The 
temperature control method is us- 
ually costly as to size and weight, 
and may also put electrical limita- 
tions on the design. This paper will 
limit itself to direct-coupled feed- 
back methods as applied to the sta- 
bilization problem. 
The feedback method has been 
treated to some extent in other arti- 
cles.1:*:* However, in the writers’ 


Stabilizing Transistor 


By employing direct-coupled feedback methods « 
stabilization, usable temperature operating range 
of transistors are extended as much as 40° C. ambier 


By SOL SHERR and THEODORE KWAP 


General Precision Laboratory Inc., Pleasantville, N. Y. 


opinion, insufficient emphasis has 
been placed on the improvements 
in temperature range and stability of 
operation to be achieved by stabili- 
zation; nor has it been adequately 
stressed that lack of stabilization 
severely limits the utility of tran- 
sistor circuits and increases the 
danger of failure. Thus, schemes for 
achieving stability by this means have 
been described and analyzed,!: * * 
but this combination of insuffi- 
cient emphasis on the significant 
advantages, and lack of convincing 
experimental data has tended to re- 
strict general appreciation of the 
values of stabilization. This article 
attempts to help correct this situa- 
tion. It presents two relatively un- 
publicized methods for stabilizing 
operating points, independently de- 
veloped by the authors as well as 
several other workers in this field. 
By utilizing these methods, the tem- 
perature operating range of tran- 
sistors normally rated at a maxi- 
mum of 40°C to 50°C ambient 
can be extended to at least 80°C 
ambient, while some types rated at 
75°C have been operated over 115°C 
in stabilized circuits. The methods 
are usable in many different circuit 
configurations, and appear to offer 
reasonable life expectancy even at 
elevated temperatures. Circuits em- 
bodying these methods have been 
subjected to a complete analysis, and 
design equations have been derived. 

A major cause of temperature in- 
stability in transistor operation is 


the change in collector saturat: n 
current, I,,, with temperature. \ 
commonly quoted rule for diffu 
junction transistors is that I,, » |l 
double for approximately every 11 
of junction temperature change. F 

1 is a graph of this variation. This 
I... variation produces a regenerative 
bias voltage from base to emitt 
which causes I, and I, to increase. 

I. increases, the junction tempera- 
ture increases. Fig. 2 shows the in- 
crease in junction temperature due 
to the dissipation at this point. This 
change causes a further increase in 
I, until at some comparatively low 
temperature the action becomes 
runaway and destroys the transisto: 
Previous to complete failure, there 
is a drastic change in parameter 
characteristics due to the change in 
I,, and an extreme shift in operating 
points as a result of this action. Eas. 
8 and 9 are in the same form as Eqs. 
4 and 5 for the previous circuit, and 
may similarly be used as design 
equations for this circuit. 


Typical Application 


As a special form of the general 
case described in Eq. 8, if R, = in 
finity, R, = R,;, and R, = O, stabiliza- 
tion may be achieved by the use of 
only one additional resistor, name 
R., where R, is the load resist 
When this choice is possible, th» 
method of stabilization describ: 
here is most attractive as to sin 
plicity and minimum power dissip 
tion. 


Fig. 3: (I) 2-battery method for controlling the regenerative eect. Fig. 4: (r) 1-battery feedback method employing emitter bias 


74 


TELE-TECH & ELECTRONIC INDUSTRIES * March 195 


pm 


sample design will be done to 
’ the general method in design- 
a stabilization circuit. The de- 
will be done on the circuit con- 
ation shown in Fig. 4. The data 
1 is: 

ansistor type—Raytheon CK 721 
voltage— 45 v. 

C. gain required — G = 70 

ax. input signal (peak to peak) 
dD V. 

ax. temperature (ambient) = 


he first step is to choose an oper- 
ig point. In this case the operat- 
point will be I, = 2 ma, V. = —6 
he manufacturers curves will give 
values of r,, r, and r, knowing 


the value of I,. For 2 ma Raytheon 


cifies r,, = 350 ohms, r, = 20 ohms, 

0.7 megohms, a=.975. The 
ue of I,, should be measured on 
» transistor to be used. I,,=12 ua. 


R.= G[r. + rp (1 — a)] 
70 [20 + 8.75] 


975 
R, = 2K 
Knowing the operating point and 
the R, it is now possible to draw 
the load line as shown in Fig. 8. 
I, l 


Lig ti eet at ni 
Ry > x 103 
. When V, = 0,I, = 2 +3 =5ma 

or ¥. sa I. Ry, =6+4 = 10v. 
After drawing the load line on the 
llector characteristic curve the 
aximum collector swing is marked 
f. For this design 2.1 v. above and 
‘low the operating point are 
arked. Since I, will increase with 
mperature, the amount that I, may 
permitted to increase without dis- 
rting the output signal is noted. In 
is case the allowable increase in 

is 1 ma. 


‘ig. 5: 2-battery temperature stabilized ckt 
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sainst Temperature Variations 


The next step is to calculate the 
value of A I.,, which will occur. The 
transistor dissipation must also be 
calculated since this heat will add 
to the ambient temperature and give 
the true junction temperature. In this 
design the dissipation is 

3x<10°°4.0=12 mw. 

The junction temperature rise 
curve is shown in Fig. 2. 

The junction temperature there- 
fore is 75° +- Tp = 75° +-2.5° = 77.5°C. 

Using Fig. 3 with the new junction 
temperature gives A I... 


Aleo = Teol ad Too25° 
Nea 349 


12 = 337 


pa 
ATE 1 x 10-3 
p ae = 2,96 
She .337 X 10-3 
E (p — 1) 
E lop — 
R, 
solving for R, 
E (p — 1) 
R, = — - 
(I, Top) 
45 (2.96 — 1) 
975 (2 * 10-3? — 12 K 10-* X 2.96) 
R, 47K 
I fowingt rough R, is 
V. T L. R. > 7 + 
I = —— = .212 ma 
R 47 x 103 
I, =] I = 2.212 ma 


I, R; T LR = E = ¥ = is Ry = 35 V. 
I, R; os 35 —_ [. Ry 


Choose a value for R, and calculate R;. 


Let R, = 1500 ohms 
R onamneti 17.6K 
75 10-3 
LR; 2.2 «10-3 « 1.5 x 103 
R, =— = — —— 
I+], (.2 + .25) 10-3 
nl — 
45 


The resultant stability percentage, 
is 98.2 and the dissipation in the sta- 
bilization circuit components is .088 
watts. Increases in the stability per- 
centage can be achieved at the cost 
of greater component dissipation and 
higher battery voltage. The require- 
ments of the individual circuit will 
determine whether stability or dissi- 
pation is of most importance. 


TABLE 1 


FIG. 3 | FIG. 4 | FIG. 5 
70°C | 75°C | 48°C 


Ic MA 1.5 1.95 | 2 
Ico2s° HA 8 9 | 22.5 
Ico2s° HA 164 252 88 
Calculated at T C 
Ale MA 0.36 | 0.464 | 
Theoretical 
Ale MA 0.37 | 0.45 | 1.4 
Measured 
5 98.7% | 99.1% | 82.1% 
Calculated } 
a 0.875 0.918; 0.91 
tee «= cn7a22 Lag 
59 K ne 7% 
$+ — $v 
m 4 5 RQ 2 
7 T ta Al 
+ + > {\|-o—“" 
P-2 


Fig. 6: Recommended operation set ckt values 
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Fig. 7: Control circuit minimum stabilization 


Fig. 8: Load line for transistor operation 
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Stabilizing Transistors (Continued) 


| BEFORE HEAT TEST 
2 AFTER HEAT TEST 


The actual circuits on which meas- 
urements were made are shown in 
Fig. 5, 6, and 7. The values were 
chosen to permit operation at rec- 
ommended operating points with 
reasonable values of battery-voltage 
and dissipation in the stabilizing re- 
sistors. The circuit of Fig. 7 was used 
as a control circuit since the mini- 
mum of stabilization exists in this 
circuit. This can be shown by sub- 
stituting R, = R, = 0 in Eq. 8, re- 
sulting in 

R, (R; + b) + Rib 


p = 


R, [R, (1 —a) + b] + Rib 
If Ri (1 — a) > band R.2R,; > R)b, this 
l 


reduces to p 

l a 
which is the inherent stabilization of 
the transistors. 

Tests were performed on a num- 
ber of transistors from nine manu- 
facturers. Representative results are 
shown on Table 1. Measured results 
are in good conformance with theory 
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AVERAGE TEMP TABLE 2 
annonce CHARACTERISTICS 
ig Yh | Vc xwé ot leo xi0* 
MANUFACT'R] Type |fUNITS| FIG. 4 | FIG. 3 . c co 

TESTED | NO. STAB) STAB. lw, 2e| le, 20] l#,20) le, 2e| |e) 20 

; MAX] 24 | 24 |575/575|2.0| 1.0] .927] .91 | 15 | 18 

A PNP 12 37°C | 80°C T min] 10 | 10 | 132/132] .62| .4 [.695].65[ 216 
AVG| 18 | 18 |245|245|1.28| .7 |.92|.88| 76] le 

2 . o,. Max] 19 | 19 [500/600]3.12] 2.5] 969] 969} 10 | 25 

A PNP 5 37°C | 85°C [min] 14 [14 [314 [30012271 .7 |.961|.96] 3 | 2 
AVG] 16 | 16 | 412/450|262| 1.7 | .963| 964] 5.2| 5 

| 5. [MAX] 21 | 21 1625] 625] 156|1.56].973/.973] 9 | 9 

B PNP 2 82°C Tmin.| 17 117 [27012701 1.04] 1.04] .968|.960| 4 14 
AVG! 19 [19 [448/448]/1.25/1.25|.97 |.97 [65 165 

2 >. [MAX] 39 139 [558]/500]2.33] 1.0 |.959] .95 | 14 |i4 

B PNP 2 80°C [win] 14 [14 [25 [25 | 27] 2 [952] 94 | 7 

AVG.| 27 [27 [291 [263/13 | .6 |: 945] 10.5/10.5 

\ : .,. [MAX] 28 | 28 |500|500|2.78| 2.7 |.972|.972| 9 | 16 

C NPN 10 40°C | 70°C [min[ 14 [14 [52 | 52 1.71 |.7 |[:959].959] 3 [2 
AVG.| 21 [21 |251 |25111.95| 2. |. 966|.96616.3| 7. 

| max| 27 [27 [870/810 [1.86|1.4 |.983]/.983[ 1 [19 

D PNP 3 73°C [min.| 22 |22 [470[470]1.25| .6 |.975|.975| 8 | 8 
avG.|25 |25 |722|700|1.5! | 1.1 |.979|.979| 9 | 12 

\ max] 23 |23 |600|600]|2.56] 2.1 |.966] .95 | 16 | 16 

E PNP 3 g5°C Tmin.| 2 110 [240l24ol1olt. [9491.93 | 2 [2 
AVG. 19 | 16 [476 1476|1.61 |1.55|.956|.941 7 |7 

2 ... [MAX] 14 | 14 |4i8 |400/2.78/2.6 | 965|.95 | 5 | 6 

E PNP 2 80°C [muin.[ 10 [10 [334/340/1.39[1.2 [944/93 | 4 [4 
N avG| 12 | 12 1376 [370 [2.08] 1.9 | 9541.94 14.515 

; >. LMAx! 26 | 26 [833 [800 |1.67| 1.6 |982].982| 15 |20 

F PNP 2 73 CTmin| 19 [16 [341 [350 [253] .2 [975[975| 5 [6 
AVG |225| 21 [5871575|.961.9 |.978|.978110 |I3 

2 ,.. pmax] 20 [20 [425]400]1.85/1.8 |.952/.952] 6 | 6 

Fr PNP 2 85 Ciminii6 [16 [276 [250]1.11 |. |938].93 | 6 16 
AVG. 18 |18 1300 |325 [1.46 |1.4 [9451941 | 6 [6 

| max] 32 [32 [210 ]210 14.15 14.15|.99 |.99 | 4 [4 

G 2 88°C [mMIN|30 [30 [187 [187/3 [3 [s92/992/ 5 [5 
PNP AVG131 131 1198 1198 [3.57357 1991 1.991 14.5 14.5 

; MAX166 147 1306 |290|10.9/9.1 |.932 |945 |2.5 | 3 

H NPN 12 4i°c |10°CTwinJi6 [is [24 [24 [3. 828 |.835].2 |.1 
AVG.|26 128 [106 |97 |6.25|5.35|.91 |.9 [1.1 [les 

| o.. (MAX, 17 | 17 1520 [520 12.5 |2.4 1.975 |.974 |4.5 |3.5 

| PNP 2 76 C [min.| 17 117 [500 |500/2. |1.93]1973].971 | 3 | 3 
AVG.| 17 | 17 [510 [510 [2.25|2.16 1974 |.972 13.75 [3.25 

; 7 »,. [MAX] 146 [146 |390 [390 | 83 | .83 |.953|.953 |< 5 |<.5 

C S 2 95°C | 130°C [min [143 [143 [360 [360 952 [952 |< .5[<.5 
IL. AVG.| 145 145 1375 1375 | 727 |.727 | 952 |.952 |<.5 |<.5 

2 ... [MAX] 164 1164 |780 |780 |2.32|/2.32|.975 |.975 |<.5 |<.5 

GS SIL i2 | 95°C | 148°C [min] 21 | 21 [300[300|.77 |.77 | 92 | .92 |< .51<.5 
° AVG.| 47 147 1430 [4301.05 | 1.05 |.943 |.943 |< .5|<.5 


and the resultant stabilization fac- 
tors gave excellent performance over 
the temperature range. 

This is the design equation which 
permits us to predict the amount of 
stabilization which may be achieved 
for various combinations of circuit 
components. 


Emitter Current 


It is also of interest to know to 
what extent variability in I, is con- 
trolled by this circuit. For this case 
differentiate Eq. 3 giving 


R, R. + R, R; 
d @ b(R, ms R - i> R) 
d I, R, R; 
This equation may be used to de- 
termine the stabilization against 
changes in I, which may exist from 
transistor to transistor. 
Another form of this circuit which 
permits operation with only one bat- 


tery is shown in Fig. 4. The circuit 
equations are 


I., (R; R: +R, R 
+(R,+b) (Ri+R:+R;]4 


lL, « etait 
(la); R; +R: R; 
+(R,+b) (Ri+R2+kR 
I. {R,; Re+R,; Rs+(Ry+b 
R,+R:+R;)] — R:! 
I, 


R, Ry 
The dependence of I, on I,, is : 
found by differentiating Eq. 6 g 
as the first stabilization equati 
R, R.+R, R; 
dl, +(R,+b) (Ri, +R:2+R 


dl. (1—a) R: Re+R, Ri 

+(R,+b) (Ri+R2+R 
In addition the second stabiliza 
equation is found by differentia 
Eq. 7, giving 


R, R.+R; R; 
dl, +(R,+b) (R:4+R2+R 
di, R, R, 


To assist in assessing the extent 
of this effect, we define the percent- 
age stability as 


dl, I, 
S 100} 1 Kx — 1% 
, aaa 


This expresses the stability in terms 
of the ratio of the fractional change 
in I, to the fractional change in |., 
It is similar in form to the equation 
for power supply regulation which 
utilizes the ratio of the fractional 
change in output voltage to the frac- 
tional change in input voltage as a 
criterion of performance. The partic- 
ular form used in Eq. 1 is convenient 
because if both fractional changes 
are equal, S = 0%, and if the frac- 
tional change in I, is 0, S = 100° 

Both these results are in logical con- 
formance with what we require tlie 
stabilization equation to express. 


Cireuit Analysis 


A circuit for controlling the reg: 
erative effect described above ‘s 
shown in Fig. 3. The circuit equ 
tions are 

In [Ri Ro+R, Rs 
— b (Ri +R2+R;)] 


a [E. R,- Bi (R,+R 
I, = 


(1 —a) R; Rs+R, R, 


—b (R,+R2+R 

I. IR, R.+R, R; 

ify (R,+R.+R;)] 
+R, E,—E, (R2+R;) 
I, = 

R, R, 
E " _ Ves — Ir, 
where b = a7 t - 


(Continued on page 145) 
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Parabolic Reflector 
for Sound Recording 


An inexpensive parabolic, of the type in use 
for UHF transmission, provides the directivity 
necessary for recording under field conditions 


By F. ALTON EVEREST 


Associate Director 
Moody Institute of Science, 
11428 Santa Monica Blvd.. 

W. Los Angeles 25, Calif. 


b pene first attempt to record bird 
songs with the family tape re- 
der and a non-directional micro- 
one is usually a sad disappoint- 
ent. Through such experiments we 
me to appreciate that the ear is 
tually a highly directional trans- 
rms icer when attention is focused on 
e the desired sound and mental dis- 
imination against the background 
Hon \0ise is brought into play. This at- 
uch tention factor in hearing achieves 
lirective results that can be dupli- 
ated electronically or acoustically 
mly with very elaborate gear. How- 
ver, as we will see here, acceptable 
ent esults can be obtained with a 
ges tandard tape recorder, an inexpen- 
ive pre-amplifier, and a_ simple 
varabolic reflector. (See Fig. 1.) 
The equipment to be described has 
een put to good use in recording of 
ird songs, animal sounds, and mis- 
‘laneous sound effects for use with 
_ ‘ientific motion pictures. 


Design Considerations 


| As portability was an important 
ictor, planning pivoted around the 
se of a light-weight tape recorder 
a Stancil-Hoffman Minitape. To 
ke advantage of the extra sensi- 
vity possible due to the directivity 
the parabolic, a pre-amplifier was 
eded. And, as constant headphone 
Onitoring was desired, to deter- 
ine when the recorder should be 
arted and stopped, a simple two- 
age monitoring amplifier was also 
corporated. 
The key to the extra efficiency is, 
course, the parabolic reflector. 
he types presently in use for UHF 
idio transmitting and receiving are 
imirably suited to this work. 
Dimensions are important. The di- 
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Fig. 1: Author recording jungle bird sounds 


ameter must be of the order of a 
wavelength or greater to be effec- 
tive. In the parabolic shown in the 
photographs, the diameter is 44 in. 
This means that the diameter is A/2 
at 300 cps and for higher frequencies 
the situation improves. Sound pres- 
sure at the microphone diaphragm 
is increased by the fact that all par- 
allel rays of sound approaching the 
parabolic are brought together at 
the focal point. (See Fig. 4) These 
various components add in phase 
and drive the pressure-operated 
microphone harder than would be 
the case without the reflector. The 
greater the diameter, the greater 
this effect, as long as the sound ar- 
rives in parallel rays. 

The depth of the parabolic influ- 

(Continued on page 122) 


Fig. 2: Parabolas drawn for various values of k 


Fig. 3: Pre-amp and monitoring ampl-fier 
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Fig. 1: Feedback amplifier block diagram 
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Fig. 2: (a-l, b-r) Twin tee amplitude response 
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Fig. 3: (a-l, b-r) Response and gain character- 
istics of practical tuned amplifier circuits 


By DR. C. J. SAVANT, Jr. 
C. A. SAVANT & 

R. F. DESTABELLE 
North American Aviation, Inc. 
12214 Lakewood Blvd. 
Downey, Calif. 


N feedback control system de- 

sign, the need often arises for a low 
frequency tuned amplifier. In the 
interests of weight and size reduc- 
tion, considerable effort has been di- 
rected toward  resistor-capacitor 
methods of tuning amplifiers. A 
number of recent papers'? have 
demonstrated rapid methods of de- 
sign of R-C parallel Tee Notch net- 
works. This article presents the re- 
sults of an effort to determine an 
optimum tuned amplifier using par- 
allel tee networks. 

In order to understand the opera- 
tion, consider the familiar block 
diagram shown in Fig. 1. The error 
voltage at the input of the amplifier 
is given by 


(e,/e,, ratio as a function of fre- 
quency) of the feedback path. In the 
case considered here f(w) is the 
transfer function of the parallel tee 
network as a function of frequency. 
The overall gain of the system is 
easily calculated to be 
e,/e;, = k/(1+kf(w) ) (2) 
For the condition that K is large 
compared to unity, Eq. 2 can be 
simplified to the following: 
e,/e;, = 1/f(w) (3) 
The function f(w) for a twin tee 
network is shown in the sketch of 


78 


Desion of Twin Tee 


How to derive optimum circuit for ampli: >r 
utilized in feedback control and similar syste 1s 


C. J. Savant 


Fig. 2a. The transfer function of the 
amplifier with a twin tee in the feed- 
back loop, given by Eq. 3, is the re- 
ciprocal of 2a, which when plotted 
resembles the sketch of Fig. 2b. 
Notice that although the response of 
Fig. 2a drops to zero at w,, the re- 
sponse of e,/e,,, rises only to a finite 
value, since near f(w) = 0 the unity 
in the denomination of Eq. 2 cannot 
be neglected, and hence at f(w) = 0. 

€,/ein = K (4) 
Hence the amplifier has now been 
made frequency sensitive having the 


® 


C. A. Savant 


R. F. Destabelle 


selection properties of an LC tuned 
amplifier. 


Limiting Factors 


The above derivation is somewhat 
oversimplified because it was as- 
sumed that K, the gain of the ampli- 
fier, is frequency independent. Ac- 
tually, there are three factors which 
must be considered: 

1) The frequency response of the 

amplifier with no twin tee. 

2) Loading of last stage of the 

amplifier by the input imped- 


© 


4 


Fig. 4: Comparisons of three basic circuit types. See Figs. 5-7, and Tables 1-2 


Fig. 5: Practical circuits Ai, Az and As, Latter two variations use high-mu triodes 
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ance of the twin tee. 

The loading of the output of 
the twin tee by the cathode 

resistor of the first stage. 

m 1 is significant because it 
ies that the amplifier must have 

gain at the “tuned” frequency. 
fact that the amplifier itself will 
. off at a higher and lower fre- 
icy will only further improve 
system when a twin tee is used 
tuning. 

atement 2 indicates the possi- 
y of amplifier loading at fre- 
neies above w, of the twin tee. 
‘sider circuit A, where the twin 
is connected from the plate of 
output tube to the cathode 
istor of the input tube. At high 
quencies the load impedance of 

output tube is approximately 
+ 2/jwc. Compared to the plate 
id of the output tube, R, is small 
id for frequencies several octaves 
ove the tuned frequency, the re- 
tive portion of the impedance be- 


omes small. Hence at higher fre- 


iencies the amplifier becomes more 
eavily loaded, and the gain is re- 
iced. Here again, the tuning is only 
nproved by this situation. 

The impedance level of the twin 


ee should be selected so that the 
sutput tube is not loaded for fre- 


iencies less than w,. 


Output Loading 


The effect of output loading of a 
in tee (Item 3) can be derived 
alytically.1? Practically, when the 
thode resistor is small compared 
the impedance of the network, 
» circuit no longer exhibits the 
ne symmetric response, (Fig. 3a.) 
nee the resulting overall gain of 
e tuned amplifier is distorted as 
own in Fig. 3b. At frequencies w,, 
> twin tee with output load resem- 
*s a voltage divider. For example 
the limit, at de, the impedance is 
aply the series resistance, 2R. 
The three circuit variations shown 
Fig. 4 were considered. Although 
* circuit proved superior to the 
.ers, the results of all circuits are 
ulated for comparison purposes 
th additional data supplied for the 
timum circuit. 
The physical circuit features for 
systems of Fig. 4 can be sum- 
rized by the circuit diagrams of 
ts. 5, 6 and 7. The values are given 
Table I. Circuit A,, uses a medium 
win triode (2C51). Circuit A, uses 
igh » twin triode (12AX7). Cir- 


uned Amplifiers 
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Fig. 7: Practical circuit C. Note component values and gain in Tables 1-2 


Table 1—Circuit Constants 


Circuit Tube R, Ry Rg, Rg, R Cc 
A, 2C51 39K 1.5K 100K 100K 10K 3300uuEf 
A, 12AX7 330K 2K 470K 100K 10K 3300uuf 
A; 12AX7 330K 2K 470K 100K 100K 330uuf 
B 12AX7 330K 2K 470K 100K 100K 330uuf 

10K 3300uuE 

Cc 12AX7 330K 2K 470K 100K - 100K 30a 

Table 2—Normalized Gain (Referred to 5 ke Gain) 
Circuit Gain at 5 ke. Frequency 

400 c.p.s. 2.5 ke 5 ke 10 ke 

A, 94 —_ 19.7% 100% 11.7% 
A, 225 2.02% 12.85% 100% 3.72% 
A; 1200 6.92% 10.82% 100% 5.25% 
B 1200 17.9% 26.6% 100% 13.3% 
Cc 182 4.72% 7.67% 100% 3.80% 
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Tuned Amplifiers (Continued ) 
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Fig. 8: Normalized response for high-mu triodes 
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Fig. 9: Normalized response for low-mu triodes 


cuits A, and A, are equivalent 

cept for the network resistance. 
In the interest of obtaining a y 

spread of design information, the 

timum circuit (A,) was plotted 

both high and low wu twin trio 

and with impedance levels of 0.1 

1.0 and 10 times the plate resist: 

of the tube. The amplitude resp: 

for the cases considered is sh 

on Figs. 8 and 9. 


Conelusi: is 


Referring to Figs. 8 and 9, it s 
seen that although the peak gair ‘s 
sacrificed, higher Q is obtained w h 
the lower impedance twin tees. || ie 
main factors involved are the load 
of the last stage by the input impe | - 
ance of the twin tee and the loading 
of the twin tee by the input impe:!- 
ance of the first stage. 

The 10 R, curve has poor tuning at 
frequencies less than w, because 
very little voltage is fed back, since 
the paraliel tee impedance is large 
compared to the cathode resistor of 
the first stage. At frequencies above 
®,, the tuning is normal. The lower 
impedance twin tees have a higher 
Q. This is principally due to ampli- 
fier loading for frequencies above « 
Below w, the lower impedance twin 
tees provide good tuning because 
there is sufficient voltage fed back 
to lessen the amplifier gain. 

In order to operate with only a 
reasonable loss of gain, and yet to 
provide good tuning, it is apparent 
that the impedance level equal to 
the plate resistance (r,) of the tube 
is an optimum. 

The circuit of Fig. 5 demonstrates 
the optimum twin tee tuned ampli- 
fier, with the design paramete: 
given in Table I and the respons: 
shown on Fig. 8 and 9. On the bas 

(Continued on page 114) 
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A New Music Synthesizer 


N engineering description of 
RCA’s new electronic music syn- 
thesizer was delivered to the recent 
1955 AIEE Winter Meeting in New 
York by Dr. Harry F. Olson, head 
of RCA’s Acoustical Lab. Dr. Olson 
is codesigner of this new unit along 
with Herbert Belar, also of RCA’s 
Princeton Research Laboratories. 
Dr. Olson prefaced his description 
of the equipment with an analysis 
of sound waves and their technical 
characteristics. The properties of 
sound he itemized as frequency, in- 
tensity, growth, duration, decay, 
portamento, timbre and _ vibrato. 
(See Fig. 1.) In order to faithfully 


80° 


reproduce a given tone, all of these 
characteristics must be known. The 
synthesizer, through its electronic 
circuitry, can vary the combination 


of these values in such a way as 

reproduce any known musical sou: 

It can also produce sounds whi 
(Continued on page 112) 


Fig. 1: Essential parts of the electronic music synthesizer. Complete system consists of 2 such chc 
nels; while one feeds a signal to the cutter the other is forming the next tone. Not shown in the ¢ 
gram are the 5 relay trees which control the individual stages and a volume control and tone con! 


AND LF | ‘ 
| 
| 


ROWT™. DECAY aii 
AVER 4 AND DURATION — 
NTR . 


CODED PAPER 
RECORD 


a - 4 
. 
= g Te) 
- ——, 1 7 a we 
| J “ > 
| |} | TURNTAB es 
aw) Lo Sy curter 


TELE-TECH & ELECTRONIC INDUSTRIES * March 195 


“UES tor BROADCASTERS 


Practical ways of improving station operation and efficiency 


LINE IS GROUNDED WHEN NOT IN USE BY CLOSED CIRCUIT JACKS 


ATR A TOWER 
JSE ANY TYPE WIRE (#34 FROM BURNED OUT XFMR) 


- Z SINGLE EARPHONE 
AY BE OTHER HALF OF 

WER EARPHONE FROM 

OUBLE SET ) 


— 


Hi-Z SINGLE EARPHONE 
WITH 8 OR 10 FOOT LAMPCORD 
WILL PERMIT ENGR. TO 
REACH ALL PARTS OF TOWER 
ENCLOSURE WHILE TALKING 


Simple transmitter house-to-tower telephone line aids maintenance work 


Taped Announcer 


W. COLTRANE, Chief Engineer, 
KCOL, Fort Collins, Colo. 


TERE, at KCOL, we use what we 
Ricall an “Automatic tape” to 
vide a second voice for the spots 
the early morning shift. It is done 
means of the switch shown in the 
agram. Whenever the announcer 
ready for the spot, he presses a 
1omentary make” switch which is 
cated beside his mike switch, 
tarting the Magnecorder. After the 
ot is through the machine runs 4 
econds and stops, automatically. It 
then cued for the next spot. 
The night announcer recorded the 
ots the same way. He pressed the 
tart button, read the spot, then 
aited 4 seconds till the machine 
topped. He pushed the start but- 
n again and read the next spot. 
‘e have a meter in the audio input 
ne so that the morning operator 
in maintain the audio level on 
ayback the same as the evening 
erator maintained it while record- 
g. This assures the proper voltage 
ing applied to the 2050 grid both 
mes to maintain the proper cues. 
1e 10,000 ohm pot across the sec- 
dary of the input transformer will 
the same thing and marks may 
made on the dial to note the cor- 
t positions. 
Connection is made to the for- 
1rd motor of the Magnecorder 
ly. The machine is loaded and 
ned on, then to start it the start 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 

n suggestions which should be short 
1 include photographs or rough 
etches. Typewritten, double-spaced 
ct is requested. Our usual rates will 
paid for material used. 


switch is pushed. A disabling switch 
is provided to permit normal opera- 
tion of the recorder. Whenever the 
“Automatic” is not operating, bias 
for the 2050 is obtained by rectifying 
voltage from the 63 volt trans- 
former. When it is in operation the 
bias is obtained by rectifying the 
audio. When the audio ceases the 
0.1 mfd condenser’ discharges 
through the 9.4 megohm resistor. 
After 4 seconds the bias is low 
enough, the 2050 fires and activates 
the plate relay, breaking the 6.3 volt 
relay circuit, in turn stopping the 
recorder. 

Polarity of the line voltage must 
be observed because one side of the 
line is grounded to the unit. 

The audio is obtained from the 16 
ohm output of the amplifier. If the 
input level is maintained properly, 
no difficulty should be experienced. 
Since the amplifier is across the 
program line continuously, the tubes 
should be checked often for noise, 
hum and distortion. 


Transmitter House 
Tower Telephone 


LAWRENCE L. PRADO, JR., Chief 
Engineer, WPEP, Taunton, Mass. 


N EMORIES of younger days and 
the tin can and string type of 
telephone deserve credit for this 
idea! 

Those needing a telephone be- 
tween the transmitter house and 
tower enclosure for assistance in 
balancing diode rectifier units or 
other maintenance and repair work 
may find the following diagram very 
helpful. 


Random Pulse Noise Generator 


C. FRANK CORDARO, Chief 
Engineer, WKAP, Allentown, Pa. 


CCASIONALLY the need for a 
O random non-uniform noise gen- 
erator is necessary as a test instru- 
ment for special purposes. The in- 
cluded schematic details an inex- 
pensive noise generator, which we 
have found more than adequate for 
its purpose, and in use for many 
years. 

The diagram consists basically of 
five neon relaxation oscillator cir- 
cuits in parallel. The ouput of the 
oscillators are fed thru Ro, the out- 
put load resistor. 

Although the components of each 
oscillator are labeled the same, no 

(Continued on page 114) 


Automatic ‘taped announcer” circuit provides second voice for spots 
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Fig. 1: Transient response to unit impulse 


By STANLEY P. LAPIN 
and 
JEROME J. SURAN* 


Communications & Electronics Div. 
Motorola, Inc. 
4545 Augusta Blvd. 
Chicago 51, Ill. 


MPULSE noise in radio receivers, 

such as that produced by automo- 
bile ignition systems, is related to the 
transient response of the selective 
networks in the receiver. The tran- 
sient response of the band-pass cir- 
cuits usually encountered is quite 
complex, and most attempts at the- 
oretical evaluation of such networks 
meet with little success, particularly 
in the case of relatively narrow- 
band FM communication receivers. 

The transient response of com- 


© Mr. Suran is presently with General Electric 
Co., Syracuse, N.Y 


50 


Transient Respons: 


Effects of attenuation and cascading in narrowband 


frequency-modulation 
shed light on 


plex band pass networks is com- 
monly referred to as a “ring” pic- 
ture. This is due to the general 
appearance of the response, which 
may be described as a decaying, 
amplitude-modulated, sine wave. A 
general equation for such a re- 
sponse may be approximated by:? 


l)e(t) =Kt"e~*# Re sin (wt) 


where e(t) is the instantaneous 
voltage of the response at time t, 
3 is approximately 2n times the 
bandwidth of the selective circuits, 
» is the center frequency of the 
band pass, < is the base of the nat- 
ural logarithm, and K, n, a, m, 9, 
and 4 are all constants determined 
by the circuit. A typical curve cal- 
culated from equation (1), is given 
in Fig 1. 

Narrow-band superheterodyne re- 
ceivers generally achieve their i-f 
selectivity in one of two ways. The 
most prevalent method has been the 


systems 
communications 


studied. Results 
‘“‘ring’’ picture 


use of multiple L-C sections w} 
are isolated from each other 
means of unilateral vacuum t 
amplifiers (in a distributed filt - 
amplifier circuit). The sec 
method is through the use of c: -- 
caded L-C sections in a lump: 
circuit filter, such as the Permak y 
filter (see Fig. 2) used in Motor: \a 
two-way radio equipment. A qui 
tion exists as to the effect of tie 
unilateral property of the amplif 
tubes in the distributed filter on ¢ 
transient response of the entire 
selective network. Most attempts ‘o 
answer this question on a theoreti- 
cal, analytical basis, using the actual 
selective circuitry as the object of 
analysis, result in expressions which 
are too complex for easy solution 


Transfer Function 


In general theoretical terms, how- 
ever, the transfer function of any 
linear four terminal network can be 
represented by some function of fre- 


40 


Fig. 3: (1) R-C high-pass filter 


Fig. 4: (Far left) R-C high- 
pass filter frequency response. 


Fig. 5: (below) R-C  high- 


pass filter transient response 
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in NBEM Receivers 


ency, H(w). Once this function is 
own, the output response of the 
twork to any desired input signal 
n be determined, In particular, the 


where e(t) is the instantaneous out- 
put voltage at time t, R and C are 
the values of the components in the 
circuit, and n is the number of sec- 


aw 
> 

| ae 
. — 


aos 


nsient response to a pulse can be 
termined. There is only one atten- 
tion and phase shift curve for any 
en H(w), and also only one tran- 
nt output for a given input. 
- In addition, for the types of net- 
1 ks usually encountered in prac- 
e, which may be defined as mini- 
- um-phase shift networks, there 
v cists only one phase shift curve for 
i given attenuation curve. 
- Therefore, any two linear, mini- 
e 1um phase-shift networks, which 
y ive the same H(w), will have the 
ame attenuation and phase shift 
irves and also the same transient 
0 ‘sponse for a given input, regard- 
ess of the interior of the network. 
ial ‘onversely, any two networks hav- 
of ng the same attenuation curves will 
ch lave the same H(w), and therefore, 
the same transient responses. 
Actual transient responses can be 
on calculated for the simpler networks 
easily. Fig. 3 shows the circuit of an 
n-section, cascaded, isolated, R-C 
ny high pass filter, and Fig. 4 shows the 
frequency response of one, two, 
three, and four sections of this filter. 
The calculated transient response of 
this circuit to a unit step is given 
as: ° 


tions. Equation (2) is plotted for 
n=1, 2, 3, and 4 in Fig. 5. It can be 
noted that: 

a) as n increases, the time for the 
first zero crossing to occur de- 
creases, 

b) as n increases, the maximum 
amplitude of the waves be- 
tween the first and second zero 
crossings (and between suc- 
cessive zero crossings) in- 
creases. 


Fig. 2: “Permakay™ lumped circuit filter 


properly matched lumped filter, the 
same procedure is followed—that is, 
if H,(w) is the response of one sec- 
tion, H,(w)" is the response of n 
identical sections. Proper termina- 
tion consists of matching the filter to 
its image impedance at all frequen- 
cies. In practice, filters are usually 
terminated in a resistor having a 
value equal to the image impedance 
at the center frequency. This results 
in a mismatch at the ends of the 
filters at other frequencies. How- 
ever, in a long filter (ie—n large), 
the effects of this mismatch become 
very small, due to the insertion loss- 
es of the large number of sections. 
This becomes evident upon compari- 
son, for a long filter, of a measured 
attenuation curve with a calculated 
curve based on perfect matching. 
Therefore, the same results can be 
expected, approximately, when the 
number of filter sections is increased, 
as when the number of cascaded 
isolated circuits is increased. 

To experimentally investigate the 
problem of “ringing” in lumped 
selective networks, two filters were 
constructed, using derived sections 
calculated from _ classical filter 
theory. The first of these is a nine 
section filter, constructed with a 
three gang switch such that: in posi- 


c) The number of zero crossings 
is equal to n-1. 

d) As n is increased, successive 
waveforms look approximately 
more and more alike. 

If the circuit had been of the 
band-pass type, the type of response 
shown in Fig. 5 could be considered 
as half the envelope of an ampli- 
tude-modulated sine wave whose 
frequency would be at the energy 
center of the pass band, and the 
familiar ring pattern would result. 
It would be noted that the isolating 
tubes of Fig. 2 did not prevent the 
ringing. 


Network Function 


In the calculation of the response 
Nelhee BCE — re of cascaded, isolated circuits, the 
Bib kK=-0(n—1—K) ! ({k!)2 network function, H,(w), of one 
. such circuit, is raised to the nth 
t 
(ic) 


tn—l (-1)¥ (n-1)! 


power, where n is the number of 
circuits. In a properly designed and 
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Transient Response 


tion I, the full nine section filter is 
measured; in position II, a six sec- 
tion filter is measured; in position 
III, a three section filter is measured. 
This arrangement is shown in Fig. 
6(A). The second filter is similar to 
the first, except that isolating, am- 
plifier tubes are placed after three 
full sections and after six full sec- 
tions (see Fig. 6B), with three meas- 
urement positions provided: posi- 
tion I, after nine sections; position 
II, after six sections; and position 
III, after three sections. 

Relative attenuation curves of 
the two filters for the three switch 
positions are given in Fig. 7. 

It can be noticed that the attenu- 
ation curves of both types of filters 
are almost identical. 

The various filters were each ex- 
cited with two different pulses, os- 
cilloscopic photographs of which are 
shown in Figures 8 and 9. The out- 
puts of the filters are shown in the 
succeeding figures, all having a 
sweep base with 10 divisions equal 
to 500 microseconds. In each case, 
the top picture shows the response 
to the shorter pulse of Fig. 8, and the 


(Continued ) 


bottom picture shows the response 
to the longer pulse of Fig. 9. 

Figs. 10 and 11 show the outputs 
of the filters in position I (nine- 
section filters). It should be noted 
that the responses from both filters 
are very similar, even though one 
of these filters contains isolating am- 
plifiers. The slight difference in tran- 
sient responses may be attributed 
to the slight difference in attenua- 
tion curves, as shown in Fig. 7A. 

Figs. 12 and 13 show the outputs 
of the filters in position II (six- 
section filters). It again should be 
noted that the two responses are 
similar, and, in addition, only minor 
differences exist between these six 
section responses and the full nine 
section responses (Figs. 10 and 11). 


Conclusions 


Figs. 14 and 15 show the outputs 
of the filters in position III (three- 
section filters). Here again, the two 
responses are similar to each other. 
However, although there is some 
similarity between these three-sec- 
tion responses and the six-section 
responses (Figs. 12 and 13) the 


change is much greater than the d 
ference between the six and ni 
section filters. 

From the theoretical consider 
tions and the experimental resul 
the following conclusions may 
drawn: 

a) Transient or ring response 
purely a function of the atte 
uation curve in a linear mi! 
imum-phase network, and 
one of these curves is know 
the other can be derived. Th 
is independent of what make 
up the circuit. 

b) The use of cascaded circui 
separated by amplifier tube 
does not substantially chang 
the transient response fro 
that of directly cascaded ci 
cuits, assuming the two atten 
uation curves are approxi 
mately the same. 

c) Increasing the number of sec 
tions in a selective circuit ha 
less and less effect on the tran 
sient response as the numbe 
gets larger and larger. 
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Figs. 8-11: (I to r, top row) Short input pulse; long input pulse, response of 9-section filter; response of 9-section, 2-tube filter. 
Figs. 12-15: (I to r, bottom row) Responses of 6-section filter; 6-section, 1-tube filter; 3-section filter; 3-section filter plus tube 


84 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 


oise Measurements 
mn Telephone Circuits 


omparison made of instruments and terms employed. 


By 
H. C. FRANKE 
Bell Telephone 
Labs.. 463 West 
St.. New York 14, 
N.Y. 


oe evaluation of telephone cir- 
cuit performance for speech 
transmission involves many param- 
ters which have a direct relation 
to the transmission quality. One of 
the more important factors generally 
considered is the transmission im- 
pairment caused by the amplitude- 
frequency characteristic of the noise 
existing on the telephone circuit. 
Over the years the engineering pro- 
fession has devised various methods 
by which this noise can be measured. 
[hese methods, although yielding 
‘omparable results, are difficult to 
nterpret in many cases. Hence, in 
this discussion, it is proposed to 
how a comparison of noise quanti- 
ties and terms which are currently 
ised. No attempt is made to analyze 
he underlying principles upon which 
hese quantities are based. However, 
t is expected that the comparisons 
iven will result in a better under- 


tanding of this subject among en- 
ineers 


Measuring Instruments 


Two types of instruments are in 
eneral use for noise measurements. 
ine of these instruments is known 
s the Western Electric 2B Noise 
‘leasuring Set; this is used for noise 
leasurements of voice-frequency 
ircuits. Although this instrument 
s capable of single frequency meas- 
rements, it is generally not used 
x this purpose. The other instru- 
lent is a type of noise meter com- 
only referred to as a transmission 
leasuring set; this has some char- 


‘ilization of transmission measuring set outlined 


acteristics comparable to those of 
the 2B set but it is calibrated to an 
entirely different reference. Such a 
test set can be used for either noise 
or single frequency power measure- 
ments as well as for the measure- 
ment of harmonic distortion. An in- 
strument of this type found in many 
laboratories is known as the 12A 
Transmission Measuring Set manu- 
factured by the Daven Company. 
Initially in this article a compar- 
ison will be made of the quantities 


power at various magnitudes ex- 
pressed in dbm and the correspond- 
ing values obtained on the 2B set 
and on the TMS. It is assumed that 
the instruments were calibrated 
properly in accordance with the in- 
struction books. 

The values in the table refer to the 
“corrected” reading of the 2B set 
after a calibration constant referred 
to in the instruction book has been 
added to the combined attenuator 
and meter readings. 

The terms 144 weighting and FIA 
weighting take into account the rela- 
tive interfering effects of different 
noise frequencies on a_ telephone 
line when a telephone set using the 
144 type or the HA-1 type telephone 
receiver, respectively, is employed. 
Weighting is the artificial adjust- 
ment of measurements in order to 
account for factors which, in normal 
use of the device, would otherwise be 
different from conditions during 
measurement. For example, back- 
ground noise measurements may be 
weighted by applying factors or by 
introducing networks to reduce 
measured values in inverse ratio to 
their interfering effect. 
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FREQUENCY IN CYCLES PER SECOND 


Fig. 1: 


Line weightings for telephone message circuit noise. Response curves are 


based on corrected values (using instruction book calibration constant) for WE 2B set 


measured with the two types of in- 
struments, where a _ test power, 
sometimes referred to as test tone, 
of 1000 crs is applied to the input 
of each set. The magnitude of the 
test signal is expressed in dbm-db 
with reference to 1 mw. Table I 
shows the relations between this test 
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The reference power for readings 
in dbRN (db above reference noise) 
is a 100 cps calibrating power of one 
micro-microwatt (10+? watt or 90 db 
below 1 mw). The reference point 
for readings in dba (db adjusted) is 
obtained by making an adjustment 
to the 10°? watt reference for equal 


Telephone Circuits (Continued ) 


transmission impairment due _ to 
noise for the two different types of 
telephone sets.” The results of listen- 
ing tests made on a number of com- 
mon kinds of noise to determine the 
transmission impairment have indi- 
cated that the zero calibration poirt 
for noise measured in dba should be 
a 1000 cps power 5 db above 10°” 
watts or —85 dbm. Fig. 1 shows the 
144 weighting characteristics and 
the F1A weighting characteristics in 
these relative positions. 

It will be noted from Table I that 
on 1000 cps power the 2B set reads 
5 db less with FIA weighting ex- 
pressed in dba than with 144 weight- 
ing expressed in dbRN. 

A transmission measuring set 
(TMS) calibrated at 1000 crs will 
read power correctly when used to 
measure a 1000 cps test power re- 
gardless of the weighting character- 
istic. However, if the TMS has a 
frequency characteristic deliber- 
ately introduced by weighting other 
than flat and is calibrated at 1000 
cps, then readings at other frequen- 
cies will not be correct readings of 
power in terms of dbm. 

A transmission measuring set 
equipped with 144 frequency weight- 
ing can be used to measure any 
single frequency or other steady 
noise in terms of dbRN. With the set 
calibrated to read 0 dbm for 1. mw 
of 1000 cps power, the noise ex- 


TABLE 1: 
1000 CPS Test Power 

2B Set ™S 

1000 CPS dba dbRN _ 
dbm (FIA wtg) (144 wtg) dbm** 

ry 85 90 0 

—10 75 80 —10 

—20 65 70 —20 

—30 55 60 —30 

—40 45 50 —40 

—50 35 40 —50 

—60 25 30 —60 

—70 15 20 —70 

—80 5 10 —80 

—90 unl 0 —90 


With 1000 CPS test power applied to the 
input of the test set, this table shows the re- 
lation between corrected* values in dba or 
dbRN measured with a 2B Noise Measuring 
Set and values measured in dbm with a 
Transmission Measuring Set. 


*The corrected value refers to the reading 

on the instrument (attenuator and meter 
reading) and the calibration constant as 
shown in the 2B set instruction book. 


**This relation will hold at 1000 CPS for 
any weighting if the TMS is calibrated at 
1000 CPS. 


86 


il) (2) 
Noise 
dbm dba 
0 82 
—10 72 
—20 62 
—30 52 
—40 42 
—50 32 
—60 22 
—70 12 
—80 2 


Thermal Type Noise In a 3 KC Band 


(3) 


2B Set 


dbRN 


82 
72 
62 
52 
42 
32 
22 
12 

2 


(4) 


—83 


TABLE 2: 

(5) (6) 
TMS 

dbm dbm 
(144 (Flat 
wtg) wtg) 
— 8 0 
—18 —10 
—28 —20 
—38 —30 
—48 —40 
—58 —50 
—68 —60 
—78 —70 
—88 —80 


(7) 


(8) 


(s 


**Signal-to-Noise Ratio 


(FIA 
wtg) 


3 
13 
23 
33 
43 
53 
63 
73 
83 


2B Set or TMS 


“(144 
wtg) 


8 
18 
28 
38 
48 
58 
68 
78 
88 


(Fie 
wie 


0 
10 
20 
30 
40 
50 
60 
70 
80 


With thermal type noise uniformly distributed in a 3 KC band applied to the input of 
test set, this table shows the relation between corrected* values in dba or dbRN measures 
with a 2B Noise Measuring Set and values in dbm measured with a Transmission Measuri: 
Set. Values of Signal-to-Noise Ratio are also indicated. 


*The corrected value refers to the calibration constant in the 2B set instruction 


book. 


**It is understood that the test signal and noise are both measured at the same 
point in the circuit and in this table it is assumed that at the point of measure- 


ment the signal is 1 mw or 0 dbm at 1000 CPS. 


pressed in dbRN is 90 added to the 
TMS reading. For example, a read- 


ing of —40 dbm on the 


TMS is 


equivalent to 90—40 or 50 dbRN. 


Similarly when a 


transmission 


measuring set which has F1A fre- 
quency weighting and has been cali- 
brated to read 0 dmb for 1 mw of 
1000 cps power, is used to measure 
any single-frequency or other steady 
noise, the reading can be expressed 
in dba by adding 85. For example, 1f 
the TMS reading is —40 dbm, the 


noise is 85—40 or 45 dba. 


Thus, when the “noise” referred 
to in the preceding two paragraphs 
is 1000-cycle “noise” or a 1000 cps 
test power, its value in terms of 
is 90 db 
greater than its value in dbm; and 
its value in dba (F1A weighting) is 
85 db greater than its value in terms 
of dbm. These relationships are 


dbRN (144 weighting) 


shown in Table 1. 


Thermal Noise 


Table 2 shows a comparison of 
measurements made when thermal 
noise, flat over a 3 Kc band, is ap- 
plied to the several weightings of 
the two types of measuring sets. 
Column 1 gives the magnitude of 
the noise power expressed in dbm 
as would be measured on a reference 
instrument, such as a thermocouple 
type meter. The corresponding noise 
values expressed in dba and dbRN 
obtained with the 2B set are indi- 
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cated in columns 2 and 3 for nois: 
inputs from 0 to —80 dbm. The nois: 
values measured on a transmissio: 
measuring set calibrated in dbn 
with F1A, 144 and flat weighting are 


shown in columns 4, 5 and 6. 


With noises of types other than a 
1000-cps sine-wave or a 3 kc ban 


of thermal 


between 


noise, 
readings 


the 


relations 
with differen‘ 


weightings would necessarily be dif- 
ferent from those shown in Table 
or 2. For example, a pure 200-cPs 
noise would read about 37 db greate 
on flat weighting than it would o1 
144 weighting. This would be true 
whether the measuring means wa: 
a 2B set or a TMS. A pure 200-cPs 
noise would read about 27 db greate) 
on flat weighting than it would o: 
F1A weighting. The reason for thes: 
differences is because of the differ 
ence in the interfering effects of th: 
noise in different types of telephon 


sets.? 


Signal-to-N ois« 


The last three columns in Table ‘ 
indicate the signal-to-noise ratit 
which is the ratio of the magnitud« 
of the signal to that of the noise ex- 
pressed in db. In the table, the signa 
is taken as a 1 mw test power 0 
1000 cps and the noise consists © 
thermal noise measured in the ab- 
sence of the signal power. Botl 
measurements are made at the same 
point in the circuit and with th« 


ne type of instrument. 
As seen in Table 2, the numerical 
lue of the signal-to-noise ratio, 
a given signal and a given noise, 
yends on the frequency weighting 
th which the signal and the noise 
measured. For example, the 
sle shows that with a signal of 
w at 1000 crs and a fluctuation 
se of —50 dbm, the signal-to- 
se ratio is 50 db with flat weight- 
_or 53 db with F1A weighting, or 
db with 144 weighting. The table 
o shows that with a given weight- 
_ the signal-to-noise ratio is the 
ne whether the measuring instru- 
nt is a 2B set or a transmission 
asuring set. 
[he signal-to-noise ratio is ob- 
ned from two measurements, one 
signal and the other of noise. (If 


TABLE 3: 


Correction for determining signal 
in the presence of noise 


(1) (2) 
iference in db be- Correction in db to 
= ween combined sig- be applied to the 
1al and noise and combined signal and 
oise measured alone. noise reading to ob- 
tain signal alone. 


0 Signal cannot be 
St computed. 
1 1 —6.9 
n 2 —4.3 
re 3 —3.0 
4 —2.2 
5 —1.7 
e “ =. 
am 7 —1.0 
8 —0.8 
nt 9 —0.6 
f 
Ps 
p he magnitude of the signal is par- 
. ally masked by noise, its value is 
e btained as described later). The 
as oint at which these two measure- 
Ps ents are made need not be a point 
e vhere the test power is lmw. For 
1 xample, assume that the magnitude 
se i the test power obtained with the 
B set with F1A weighting is 76 dha 
ne equivalent to —9 dbm from Table 
nk ) and the magnitude of the noise at 
he same point is 29 dba; the signal- 
)-noise ratio is 47 db (76—29) with 
1A weighting. If this noise is 
Sé ° 
ermal noise as has been assumed, 
s will also read 29 dbRN with 144 
ic eighting (Table 2), but the 1000 
de PS test power will read 81 dbRN 
x- ith 144 weighting (Table 1) ; so that 
a ith 144 weighting the signal-to- 
o ise ratio is 52 db (81—29). 
Py Similarly with a TMS using the 
b- ilues assumed above, the test 
th wer would read —9 dbm, and the 
ne ‘ise with FIA weighting would 
he (Continued on page 152) 
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Reliable Connections 


By R. GEORGE ROESCH, President 

The Eraser Co. 

Syracuse, N.Y. 
NFORTUNATELY, there is no 
satisfactory definition of the 

term “quality” with regard to wire 
stripping and wire preparation. 
However, there are several precau- 
tions which may be exercised during 
production to insure high reliability 
of electrical connections. 

A prime point to keep in mind is 
that cut or nicked strands of wire 
resulting from careless removal of 
insulation cause poor connections, 
and possibly major damage when 
subjected to vibration. 

In the case of coaxial cable, the 
proper amount of braid wire must be 
stripped from the cable for the cor- 
rect fit and/or impedance match to 
the connector. If too little is stripped, 
then the contact may not seat in the 


connector. If too much, then an ad- 
equate contact to the braid may not 
occur. Likewise, if loose ends are 
present in the connector, there is a 
possibility of one of these causing a 
short. Even though one may not 
damage strands of wire, it has been 
found that should some strands of 
insulation remain on the wire, they 
will vaporize, and thus prevent a 
satisfactory soldered connection or 
even a good tinning job, if the wires 
are tinned prior to soldering. 

To illustrate the practical aspects 
of making reliable connections, con- 
sider the following example of oper- 
ator instructions for fabricating the 
input and output ends of a delay line. 


Input-End Fabrication 


1. Without nicking or otherwise 
damaging the underlying ground 
(Continued on page 157) 


Sequence of stages for producing a reliable electrical connection on a delay line 


ACETATE 


BRAID STRANDS 


\." CELLULOSE 


ADHESIVE TAPE 


MOTOR 
TEFLON TAPE l DRIVEN 
_ 
JACKET SARAN STRANDS / SCRATCH 
TUBING BEING ) WHEEL 
CLEANED 
Sa CONE SHAPED SPRING CLIP 


STEEL FERRULE ey 


SOLDER STRANDS 
ALL THE WAY AROUND END OF 


INNER WINDING 


5 
18 COPPER 
GROUND LEAD 


STAKE AND 
1 SOLDER 


TINNED 
COPPER 


# 5-40 X 14 BRASS 
4 FIL. HD. MACH, 
| SCREW 


iw 


(— SOLDERED 
EB "a, CONNECTION 
es: 60s 


Yq BLACK ELECTRICAL 
(H) i TAPE 


View of exhibits at Kingsbridge Armory during last year’s convention 


|) re 21 will mark the 
beginning of another record- 
breaking four-day IRE National 
Convention. New York City’s Wal- 
dorf-Astoria and  Belmont-Plaza 
hotels will provide eight session 
halls this year for the presentation 
of the majority of the 251 scheduled 
technical papers. Additional facil- 
ities for the presentation of two 
simultaneous technical sessions will 
be provided at the Kingsbridge 
Armory in the Bronx. A total of 55 
sessions, topping last year’s figure of 
51, will be held in the eight meeting 
halls between March 21 and 24. 

Exhibits of the Radio Engineering 
Show, formerly located at Grand 
Central Palace, will be housed at the 
Kingsbridge Armory and the nearby 
Kingsbridge Palace. Attendance is 
expected to surpass 1954’s record of 
39,302 and it is reported that 704 ex- 
hibits, better than a 13% increase 
over last year, will be erected on the 
four-acre floor of the armory. 

The convention’s social program 
will be initiated by a “get-together” 
cocktail party on March 21 in the 
Grand Ballroom of the Waldorf- 
Astoria. Two evenings later, the 
Grand Ballroom will be the scene of 
the Annual Banquet, at which Gen. 
Matthew Ridgway, Chief of Staff, 
U. S. Army, will deliver the major 
address. 

Dr. John R. Pierce, of the Bell 
Telephone Laboratories, has been 
renamed Editor of the Proceedings 
of IRE for 1955. John D. Ryder will 
formally assume the presidency of 
the Institute at the Convention’s 
opening meeting on March 2lst at 
10:30 A.M., also to be held in the 


Waldorf’s Grand Ballroom. Arthur 
V. Loughren will be the principal 
speaker at this meeting. 

The technical program includes 
the following papers: 


Monday, March 21, P.M. 
INSTRUMENTATION—I 


Chairman: P. S. Christaldi, Allen B. DuMont 
Labs., Inc., Instrumentation Division, 760 
Bloomfield Ave., Clifton, N. J. 

Direct-Reading Instrument for the Measure- 
ment of RMS Pulse Jitter, Jesse J. Taub, 
and Charles I. Smith, Material Lab., New 
York Naval Shipyard, Brooklyn 1, N ‘ 

An Automatic Sonic Spectrum Analyzer and 
Curve Tracer, Edward F. Feldman, Pano- 
ramic Radio Prods. Inc., 10 S. Second Ave., 
Mt. Vernon, N. Y. 

A Simplified Method for the Measurement 
of Highly Linear Sawtooth Waveforms, 
Sherwood King, University of Tennessee, 
Knoxville, Tenn. 

The Diagraph, a Direct-Reading Instrument 
for Graphic Presentation of Complex Im- 
pedances and Admittances, Richard C. 
Hess, Federal Telephone and Radio Co., 
100 Kingsland Ave., Clifton, N. J. 

Measurement of Parameters that Determine 
Front Edge Response of Pulse Transform- 
ers, Isidore Bady, Signal Corps Engineer- 
ing Lab., Ft. Montmouth, N. J. 


ANTENNAS & PROPAGATION—I—ANTENNAS 


Chairman: John V. N. Granger, Head, Radio 
Systems Lab., Stanford Research Institute, 
Stanford, Calif. 

Efficiency of Surface Wave _ Excitation, 
Alan F. Kay, Technical Research Group, 
56 West 45 St., New York, N. Y. and Fran- 
cis J. Zucker, Air Force Cambridge Re- 
search Center, 230 Albany St., Cambridge 
39, Mass. 

Serrated Waveguide: Theory and Experi- 
ment, R. S. Elliott and K. C. Kelly, Hughes 
Research & Development Labs., Hughes 
Aircraft Co., Culver City, Calif. 

Properties of a Radiating Discontinuity on a 
Corrugated Syrface Transmission Line, 
M. J. Ehrlich and I. K. Williams, Micro- 
wave Radiation Co., Inc., 3312 Pacific 
Ave., Venice, Calif. 

Symmetrical Microwave Lenses, C. Goatley 
and C. F. Parker, Melpar, Inc., 452 Swann 
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ning GCA Antenna, G. D. M. Peeler and 
W. F. Gabriel, Microwave Antennas & 
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An Experimental Mobile Dispatching §& 
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tions, J. R. Neubauer, Radio Corp 
America, Camden 2, N. J. 
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See page 100 for new electronic 
products to be displayed at this 
year’s national convention _ in 
Kingsbridge Armory and at Kings- 
bridge Palace 


A New Horizon in Communication Theory— 
The Polyphase Concept, Allan A. Kunze 
and John G. Schermerhorn, Rome Air De- 
velopment Center, Griffiss Air Force Bas« 
Rome, N. Y. 

A Theorem Concerning Noise Figures, A 
Bose, Research Laboratory of Electron 
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Dept. of Electrical Engineering, M.I 
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Automatic Operation of a High Power Am- 
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A_ Static Frequency Detector, Magnet 
Type, Henry W. Patton, Engineering Dep 
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esearch, Port Washington, N. Y. 

e Use of Piloted Balloons as Space Lab- 
yratories, M. D. Ross, Office of Naval Re- 
earch, Air Branch, Washington, D. C. 
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ulsion, F. J. Murray, Columbia Univer- 
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Javal Research, Port Washington, N. Y 
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erative Network Synthesis, Howard B 
Demuth, Stanford Research Institute, 
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ind A. Donald Moore, Stanford Univer- 
ty, Electrical Engineering Dept., Stan- 
ford, Calif. 

he Use of Least Squares in Network De- 
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Fig. 1: (I) Series transformer-oscillator feed. Fig. 2: (r) Equivalent circuit 


Extremely low-loss transformer assures high 
rejection of unbalanced signal while changing 
antenna impedance for optimum noise figure 


NE of the most important parts 
O of a VHF tuner is the input cir- 
cuit which consists of either a balun 
or of an r-f transformer followed by 
a resonant circuit. 

The input circuit must provide 1) 
the proper transformation of the an- 
tenna impedance for the optimum 
Noise Factor, 2) selectivity, 3) must 
assure as high a rejection as possible 
of unbalanced signal and 4) must 
transform the symmetrical signal re- 
ceived from the antenna twin line 
into the asymmetrical signal needed 
for the excitation of the grid of the 
amplifier tube. 

At the same time it must be as 
lossless as possible because any loss 
in the input circuit deteriorates the 
NF of the tuner. 

The main disadvantage of baluns 
is their relatively high price. Trans- 
formers are much cheaper. 

Transformers may be used in 
parallel or in series with the input 
oscillating circuit. In the first case, a 
high impedance level secondary is 
required. Many difficulties are con- 
nected with such a secondary be- 
cause of the distributed capacity and 
self-resonance of the winding. It is 
much easier to design a transformer 
for series connection, because in this 
case the secondary winding consists 
of only a few (2-5) turns so that its 
self-resonance lies far above the 
VHF frequency range. 

If the transformer feeds the oscil- 
lating circuit in series, as repre- 
sented in Fig. 1, the equivalent cir- 
cuit is that shown in Fig. 2. Z is the 
impedance looking into the second- 
ary of the transformer when the 
primary is loaded with the resistance 
R = 300 ohms 


90 


Thus: 
w? M2 
a ee: ee oe ee 
R + joL; 
w?M2R w?M2 joL, 


jelis hes 


where: Lz is the inductance of the secon- 
dary winding. 

L, is the inductance of the pri- 
mary winding. 

M is the mutual inductance 
between the primary and 
secondary windings. 

w = 2xf where / is the frequency 

R is the signal generator’s in- 
ternal resistance. 


w?*M2R 
Hence: R = —————- (1) 
R? + #’L,? 
wl iw2M?2 
and X = oL: — — (2) 
R? + wl 2 


Y is the series damping resistance of 
the equivalent input resonant cir- 
cuit. The equivalent parallel damp- 
ing resistance (see Fig. 3) R, is: 
1 
R, = ———— (3) 
w? C.2R 


Desifnin, 


By 
JURI SOKOLC 
Oak Mfg. Co 
4300 N. Kilpatri 
Ave. 
Chicago, Ill, 


where C, is the tuning capacity p! 
all stray capacities. 

For best NF R, must satisfy t! 
relation: 


1 — 


ene ay: 
Re, = VRea Rr B = — V : 
WwW Lm 
where R,, is the equivalent noise res 
2 
tance Ry, = — 
£m 
Rr is the transit time dampin; 
resistance Rr = A;/w? 
8 = 5 isa constant 
A and A; are constants with 
respect to w 


For zero vSwrR in the antenna line 
or for constant vSwR on all channels 
it must be: 


A; 
Ry = A, R, =— 


w? 


where A, and A, are constants. 
If the condition (4) is satisfied on 
all channels, then: 


Rr Ai Ww A 4 
VSWR = = = 


Reo A A 
£m 


Since Rr> R 


opt 


for the VHF channels and type < 
tubes, this relation shows that if th 
optimum NF condition is satisfie 
the match improves with increasin 
of the channel frequency. 


Fig. 3: (1) Equivalent input with R, parallel damping. Fig. 4: (r) Inserting C; in series 


£ ef : Te 
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he bandwidth of the input cir- 


t is: 


Wo Wo (1 R, + ] R,) 
6G Q re: Ge 
a ae 
R, + t 
Ga 


the condition (4) for optimum 
is satisfied 


us Aw increases faster than lin- 
rly with the frequency. 

Returning to the expression (1), 
o eases have to be considered: 


R> owL, and R< wL; (6) 


he first condition R>wL, can easily 
realized because the smaller L, 
the fewer are the troubles due to 
ie self-resonance of the coil. In this 
ise R becomes: 


wM?R = w?M? 
R = —— = — and 
R2 R 
Is R 
R= —— (7) 
w*C.?M 


Thus R, varies with the fourth de- 
‘ree of w so that the transformer 
annot cover more than one channel. 
Such a transformer can be, and is, 
ised in the turret tuners where each 
hannel has its own transformer. In 
his case (of the turret tuner with 
he wire wound coils) there is no 
.ecessity for the iron core. The mu- 
ual inductance 


M = KVL, 
an be made sufficiently large by cou- 


ling the primary of the input trans- 
rmer to the entire tuning induc- 


nce L, 
R< ol 
w?M?R L» 
R = —— = K?— R 8) 
w?L,? I l 
Li As 
R, = — = — 
w*C,?K?2R w? 


As one can see, R, satisfies condi- 
on 5 for constant vswR but not con- 
tion 4. If we are going to employ 
e series feeding transformer, the 
ily way of approaching condition 
1), which is that necessary for the 
timum NF, is to use two secondary 
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windings or a taped secondary. In 
this case the low frequency channels 
(2 to 6) are fed by the secondary 
having more turns, while for the 
high frequency channels (7 to 13), 
we physically switch in another sec- 
ondary which has fewer turns. 

On the lowest channel (Ch. 2) 
where wL, is usually equal to or 
even smaller than R,, rapidly de- 
creases, thus undercoupling the an- 
tenna. 

Finally, Eq. 2 in the case of R<wL, 
becomes: 

X=wL,—wK*L,=wL,(L—K*) 
On the high frequency channels this 
equivalent inductance, together with 
the stray inductance of the leads, 
can become so high as to prohibit 
the use of any additional coil neces- 
sary for the tuning. 

In order to reduce the inductance 
L, (1—K?) the coupling K has to be 
kept as tight as possible (therefore 
the necessity to use the powdered 
iron core) and the inductance L, as 
low as possible. Having the turns 
ratio determined by Eqs. 3, 4 and 8, 
which must be satisfied in order to 
obtain the best NF, the only way of 
reducing L, is to reduce L,. That is 
why L, is usually too small on Ch. 2. 
In actual cases, however, both of 
these measures (increasing of K and 
keeping L, as low as possible) are 
usually insufficient. The designer 
therefore is compelled to insert in 
series with the high channels sec- 
ondary winding, a capacitor C, as 
shown in Fig. 4. This capacitor re- 
duces the effective capacity of the 
circuit. 

It should be noted that the ca- 
pacity C, does not change the con- 
dition of optimum NF, i.e., it does 
not change the antenna transformed 
impedance seen from the grid. In 
fact, if the equivalent parallel damp- 
ing resistor across the entire circuit 
is R,;, then the equivalent parallel 
damping resistor R, across the ca- 
pacity C, is: 


C 
R, = R,, ( ) 
C,+C, 


and since 
l 
R, 
R ( <ee )a 
C,+C,/@ 
we have 
| 
R, = ——,asin Eq. 3 
Rw?C,? 
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Fig. 5: Crosswound primary increases rejection 
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Fig. 6: Transmission line equivalence 
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Fig. 8: Graphic presentation of Eq. 10 


In other words, a transformer de- 
signed to satisfy condition 4 without 
the series capacitor C,, still satisfies 
the optimum noise condition if C, 
of any value is used. The use of the 
series capacitor however, has the 
desirable effect of increasing the se- 
lectivity of the input circuit. Thus, 
the main considerations in the an- 
tenna transformer design are: 

It must be wound on a powdered 
iron core and the inductance of the 
primary winding must satisfy, on Ch. 
2, the relation 

olhiakR (Y) 

From the point of view of the per- 
formance on Ch. 2, it were better to 
have wL,R, but the necessity to 

(Continued on page 153) 


Photoetched M 


Fig. 13: Early tri-plate fabrication of line 


Part One of this two-part article, 
published in the Feb. 1955 issue, 
describes the basic characteristics 
and construction of tri-plate lines. 


Before components could be read- 
ily designed in photoetched Tri- 
plate transmission line, it was ap- 
parent that a reliable slotted line, 
free from all leakage and modes 
other than the Tri-plate mode, would 
have to be designed. Such an equip- 
ment was made by constructing a 
long section of Tri-plate slotted line 
and etching one of the outer conduc- 
tors completely away in the central 
portion, as is shown in Fig. 7. 

This line was then encased in a 
machined metal housing with a tap- 
ered slot in its top surface, the top 
surface then serving as the missing 
outer conductor of the Tri-plate line. 
With the line completely encased in 
the housing, parallel plate mode is 
entirely suppressed. The housing, 
containing the Tri-plate line, is then 
bolted to a Hewlett Packard type 
809B carriage with probe. In use, 
smooth reliable standing wave pat- 
terns were obtained with this slotted 
line up to frequencies of about 7000 
mc. Above this frequency erratic re- 
sults were obtained because of the 
unwelcome introduction of the wave- 
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icrowave Transmissio | 


Design and fabrication techniques for strip type 
lines, transitions and test equipment open new 
horizons for light weight construction. Relative 
merits of parallel and tri-plate types evaluated 


by NORMAN R. WILD 
Sanders Associates 
Nashua, N.H. 


guide TE, _, mode. This problem was 
solved by moving the side walls of 
the slotted line casing closer in 
toward the center conductor until 
they were below cutoff for dielectric 
filled waveguide propagation at the 
highest operating frequency desired. 


Matched Loads and Attenuators 


Matched loads and fixed pad type 
attenuators were constructed using 
resistor tape. To make a load, the 
tape was cut with a pair of scissors 
to give the desired taper for a good 
match and then sandwiched between 
the dielectric sheets so that its re- 
sistive surface was in contact with 
the center strip of the Tri-plate 
transmission line. Loads consisting of 
3 in. length of 100 ohm/square tape 
have been constructed which have a 
VSWR under 1.05 over a 10% band 
centered at 4200 mc. Such a load, 
assembled and _ unassembled, is 
shown in Fig. 8. Note the use of 
rivets. 

Fixed attenuators were made sim- 
ply by selecting a length of tape with 
the appropriate resistance value to 
give the attenuation desired and ta- 
pering both of its ends to obtain a 
good match. Variable attenuators 
were also constructed using resistive 
cards cut in the shape of a cam to 
give the desired attenuation taper. 
These cards were fastened to a shaft, 
and as the shaft rotated, a varying 
amount of the resistive cam was su- 
perimposed over the center strip of 
the Tri-plate line in a slightly hol- 
lowed out area in one of the dielec- 
tric slabs which form a part of the 
Tri-plate sandwich. 


The resistor tape used for mak .¢ 
loads and attenuators in Tri-p 
is most convenient for use with s 
microwave transmission lines. It 
for example, be cut with scissors, | 1s 
a thickness of only 4 or 5 mils w} 
makes it convenient for sandwich 
between dielectric sheets, and is 
relatively inexpensive. 


Directional Couplers 


Directional couplers have been « 
signed to give various coupling v: 
ues. A typical directional coup 
consisting of two stubs spaced ! 
apart, capacitively coupled to th: 
main line and directly coupled to the 
mixing line, is shown in Fig. 9. 

This particular coupler has a 20 db 
coupling and 18 db directivity at 4200 
Mc for very small gap spacings, once 
again illustrating the extremely rapid 


20 3% “49 30 so 


Fig. 14: Phase shift of L//, for open stub 


Fig. 18: Construction of tri-plate gyrator 


DIELECTRIC CENTER 
CONDUCTOR SUPPORT 


—¥ 
>a 


HELECTRIC SUPPORT 
‘OR FERRITE ROD 


TELE-TECH & ELECTRONIC INDUSTRIES * March 195 


Anes 


15: (1) Single-stub cet 
ver, exploded view Big 


16: (center) Adapter 
ces for coaxial cable. 
eguide at left, tri- 

unit is at right 


3ivd IMO? 


Fig. 17: (r) Tri-plate hybrid ring with crystal holders. (a) Assembled and (b) Internal view 


decay obtained with Tri-plate 


‘ig. 10 illustrates a series stub 
d as an impedance matching de- 
e, and shows the change in Z/Z, 
tted in VSWR as a/) is increased 
m 0 to 0.64 for various values of 
Note that as “a” approaches 
2, all of the curves exhibit the 
yperties of a series resonant cir- 
t. This illustrates the compatibil- 
of this line’s performance with 
theory, and also demonstrates the 
pabilities of the slotted line previ- 
sly discussed. 
Measurements taken on an open 
cuited shunt stub are recorded in 
g. 11. The stub has the same char- 
cteristic impedance as the main 


transmission line. The curves illus- 
trate the change in VSWR as the 
stub length is varied over 0.7. The 
dotted curve is corrected for line 
attenuation. Fig. 14 depicts phase 
shift variations with changes in the 
normalized stub length. 

A Smith Chart plot of admittance 
as the stub length increases from 0 
to 0.482 would demonstrate that the 
open circuited shunt stub is indeed 
a pure susceptance. 

A single shunt stub tuner consist- 
ing of an upper plate containing a 
stationary stub, a spacer, a rotary 
stub and a lower plate was con- 
structed, and from this evolved the 
double shunt stub tuner. The double 
shunt stub is essentially the same as 
the single unit except that its ele- 


ments are in duplicate. Fig. 15 is an 
exploded view of a single shunt stub 
tuner. 

While these stub tuners operate on 
the principle of a continuous short 
circuit, it is obvious that the same 
design can be adapted to an open 
circuited stub tuner. Successful 
phase shifters have also been built 
utilizing the same operating prin- 
ciples as the single and double shunt 
stub tuners 

A Type N coax to Tri-plate 
adaptor constructed from a standard 
UG58A/U panel plug is shown in 
Fig. 16. The mounting flange of the 
plug is fastened to one of the outer 
plates of the Tri-plate line by means 
of screws which also serve as short- 

(Continued on page 148) 


Ultrasonics 
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The Carborundum Co. 
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*ANDPAPER and abrasive cloth 
are fast becoming the most ver- 
tile and skillful tools of industry. 
ere is one machine, for example, 
nploying abrasive belts that can be 
sitioned to within such accurate 
nits that a sheet of newspaper 
ssing through it will have the 
wsprint erased and still emerge as 
undamaged sheet of paper! 
Operations conducted in Carbo- 
ndum’s Making Department are 
pical of the use of modern instru- 
tation in a quality control pro- 
im. Here, the paper or cloth belt 
coated with adhesive, has the 
yper weight of abrasive grain 
ded and is dried to the correct 
isture content. 
There are three major variables 
it influence the final quality of 
terial leaving this department. 
ese are: (1) thickness and char- 
teristics of cloth or paper base 
terial; (2) characteristics and 
iount of adhesive applied, and (3) 


for 
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Sandpaper Production 


adhesive 
kettle 


a-adhesive 
B-sensing probe 


diluent 


Tl) SILAS 


a) 


Ultra-Viscoson 


Fig. 1: 


the weight of grain picked up. Since 
the first—base material thickness 
and characteristics—are already es- 
tablished when the material reaches 
our plant, our quality control activi- 
ties must be concentrated on the re- 
maining two—adhesive and weight 
of grain picked up. 

Viscosity of the adhesive quite un- 
derstandably has a pronounced ef- 
fect on the third variable, weight of 


Ultrasonic generator and electronic-pneumatic controlier provide continuous correction 


grain picked up, and for this reason 
offers the first logical point of attack 
to the quality control problem. 
Although initially adhesive is 
mixed to the correct viscosity in the 
kettle that supplies the “making ma- 
chine,” it will not, unless continu- 
ously corrected, remain at this vis- 
cosity. 
The adhesive is continuously re- 
(Continued on page 150) 
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Fig. 2: Fixed-divider type cascode circuit 


— problem of overload and the 
necessity of automatic gain con- 
trol of pentode r-f amplifiers has 
been with us since about 1932, when 
the first variable-mu tubes were in- 
troduced for that purpose. Later, it 
was found that excessive nonlinear- 
ity near cut-off resulted in modula- 
tion of the desired signal by an 
adjacent undesired signal. Recently, 
a third effect has become prominent, 
involving harmonics of the difference 
frequency between two large signals 
causing multiple side-frequencies 
and resulting in interference with 
weak signals on adjacent channels. 
With the use of narrow band FM 
transmission and reception, the first 
two effects are practically negligible, 
but the third still remains. 


Signal Strengths Vary 


Since this problem is particularly 
severe in airborne communication 
receivers, where there are many 
closely spaced channels and a likeli- 
hood of wide variation in signal 
strengths, especially in duplex oper- 
ation, this phase of the problem will 
be used as an example. Specifically, 
the General Electric Co. was re- 
quested by Aeronautical Radio, Inc., 
to develop and produce a reliable 
successor to the 9003, a miniature, 
variable-mu, high transconductance 
pentode, which at that time was the 
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Variable-Mu Twi 


The wide variations in signal strength which characteriz 
airborne communications calls for an r-f amplifier w 
low inherent high-order distortion and low noise figu 


By R. E. MOE, Manager-Engrg. Receiving Tube Sub-Dept. 
G.E, Tube Dept. Owensboro, Ky. 


best candidate from the standpoint 
of gain and input loading. In con- 
struction, it is somewhat similar to 
the 6AK5, except for the variable- 
mu grid. 

Examination of the existing dif- 
ficulties in making the tube reliable 
brought to light the fact that as in- 
creasing bias cut off conduction 
through the normally-spaced grid 
turns, all of the conduction, particu- 
larly to the screen, came from the 
widely spaced areas of the number 
1 grid. Since the net screen current 
then decreased, the series screen 
dropping impedance would allow 
its voltage to rise and the screen 
turns immediately facing the open 
areas of the number 1 grid would 
greatly exceed their normal dissipa- 
tion and become red-hot. It might 
have been possible to specify fixed 
screen voltage operation, but this 
would require a stiff bleeder, result- 
ing in an uneconomical waste of 
de power. Besides, the use of series 
screen operation was a common 
practice to improve acc character- 
istics and extend the cut-off region. 


Cascede Circuitry 
From a_ practical standpoint, it 
appeared that an entirely new ap- 
proach would be more desirable, and 
with this in mind, the tube designer 
began to search for ways of increas- 
ing the power dissipation character- 
istics of the screen. Happily, at this 
time, cascode r-f circuits for TV 
were coming into wide use, and a 
very obvious answer suggested it- 
self. Why not use an entire plate, 
and eliminate the screen? And al- 
though no one had ever considered 
the possibility of a variable-mu tri- 
ode, much less two of them in cas- 
code, it seemed worth trying, and 
some sample tubes were put to- 
gether. 

Amazingly enough, the first sam- 
ples had excellent characteristics in 
a fixed-divider type of circuit (Fig. 
2) as both halves were contributing 
to the variation in transconductance. 


Also, an additional advantag« 
found in the use of this arran 
ment in that the screen current n¢ 
mally drawn in a conventional p¢ 
tode amplifier is reduced in this c: 
to the negligible current drawn 
the bleeder used to establish 
positive bias on the control grid 
the No. 2 section of the twin trio 

At this point, it would be well 
pause and examine the requireme: 


for an ideal r-f amplifier from the 


stand point of the various undesir 
cross-modulation products. Ref: 
ence to Terman’s Radio Enginee 


Fig. 3: (top) Z-2159 vs. existing types. Fig. 
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ndbook (p. 466) reveals that the 
me requirement is absence of 
monies above the second in the 
nsfer characteristic. The easiest 
to determine whether this has 
n achieved is to plot the trans- 
ductance as a function of bias on 
ii-log paper, as any departure 
n a straight line with a slope of 
indicates other than the desired 
e square law function. Another 
is to measure the third har- 
nic content in the output, as this 
Imost the entire source of these 
er-modulation products, as has 
n shown in the literature. 
‘rom both of these standpoints, 
first lot of experimental tubes 
wed very desirable character- 


‘'s (Fig. 5). 


Triode Advantages 


n comparison with these results, 
ilar data on the 9003 and 5749/ 
sA6W are plotted in Fig. 3 and 
g. 4. It can be seen that the double 
iode is superior over most of the 
egion. Transconductance figures are 
\l| quite similar, but input loading on 
1e triode seems to be more favor- 
ble and, of course, the inherent 
oise level is considerably better, 
s found in the conventional cascode 
ircuitry used in recent television 
tuners, particularly when neutrali- 
ition is used. 

The final test, however, is whether 
rformance in an actual receiver 
‘ars out the predicted improve- 
ents. These data are more difficult 
obtain. In most cases, it is almost 
ipossible to separate tube perform- 
ce from the other factors like acc 


riode for Airborne Receivers 
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AVERAGE TRANSFER CHARACTERISTICS 


Fig. 5: (I) Log plot of transconductance vs. bias. 


characteristics, input circuit selec- 
tivity, cross-modulation in succeed- 
ing stages, etc. Suffice it to say that 
sufficient improvement has _ been 
demonstrated to warrant the de- 
velopment and introduction of such 
a type, but that specific performance 
figures are a function of the partic- 
ular receiver specifications and op- 
erating conditions. 

In addition to the above primary 
application, there should be many 
other circuit problems which can be 
solved by the use of a tube with 
these characteristics. One such might 
be in volume expander or compres- 
sor circuits where minimum distor- 
tion is required at all levels of bias 
coming from the audio acc. This, of 
course, requires that the two triode 
sections be operated in push-pull 
in order to cancel the second har- 
monic arising from the square law 
characteristic. The inherently low 
level of third harmonic is then the 
only remaining distortion. 


Fig. 6: (r) Characteristic curves—single section 


Complete characteristic curves, as 
well as typical operating parameters, 
are shown in Fig. 6, 7 and 8. It will 
be seen from examination of the 
physical structure of the tube (Fig. 
1) that it is similar to the 5670 high- 
transconductance medium-mu twin 
triode except for the variable-pitch 
grid. 

In conclusion, we have described 
a new variable-mu twin triode for 
cascode operation in aAGc-operated 
r-f amplifier circuits. It should be 
superior to any existing pentodes in 
such applications because of low 
inherent high-order distortion, high 
gain and low noise figure. It is de- 
signed and built with the features 
of the other special types in the 
high-reliability series for minimum 
failures under severe operating con- 
ditions, such as airborne communi- 
cation receiver applications. 


This paper was presented at the National 
Electronics Conference, Oct. 1954, held. in 
Chicago. 


7: (l) Comparison of curves for a single section with those of Fig. 8: (r) Value of cascode circuitry in assuring stable operation of amplifier stage 
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AVERAGE PLATE CHARACTERISTICS 
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How to Plan for Color 


Part Two 
of Three Parts 


PLAN +2 
EQUIPMENT FOR 16MM, 
35MM COLOR FILM 
AND 2”x2” SLIDES 


For many stations the second step 
will be the addition of plan #2 fa- 
cilities. This will enable these sta- 
tions to telecast their own color film 
and slides, to insert station breaks 


PLAN #2 EQUIPMENT 


COLOR BAR AND LOCAL ORIGINATION 
EQUIPMENT 
Description 
Color Frequency Standard 
Burst Flag Generator 
Type 580-D Power Supply 
*Type TG-2A Studio Sync Generator (in- 
cludes Dot and Grating outputs) 
Sync Generator Changeover Switch 
Type BR84 Cabinet Racks 
Type WA-1D Color Bar Generator 
**TX-1B Colorplexer 
Aperture Compensator for TX-1B} 
Type 580-D Power Supply for TX-1B 
Test Meter 
Changeover Switch Remote Control Panel 
TA-3A Video Distribution Amplifier 
TA-4A Video Distribution Amplifier 
580-D Power Supply (for Dist. Amps.) 


© 
< 


ee) 


tet et et et et et ot 


*An existing TG-1A Sync Generator may be modi- 
fied for color. (MI-40405 Modification Kit 
available) 

**Note that two colorplexers are included in plan 
#2, one under ‘Color Bar Equipment,"’ the oth- 
er under ‘‘Film.'’ Use of two is recommended so 
that (a) bar output is available for system 
checking without shutting down film operation 
(b) an automatic emergency spare is always 
available. 
tAddition of this unit in plan #2 allows use of 
colorplexer in system as an emergency spare for 
film and/or live operation. 


in color and to sell “spots” to local 
and national advertisers. Color slide 
programs are relatively easy to make 
up since 35mm color transparencies 
can be used as slides. Slides and 
films occupy a good share of the 
present day monochrome program 
schedule and with the advent of 
color this may increase. Commer- 
cials on short film strips and 16mm 
color films can be used once the plan 
+2 equipment is installed. 

The equipment furnished in plan 
+2 consists mainly of (a) Color Bar 
and Local Origination Equipment 
including Color Bar Generator, 
Burst Flag Generator, TB-2A Sync 
Generator and Colorplexer—plus 
(b) the TK-26A “3-Vidicon” Color 
Film and Slide System. Both of these 
groups of equipment will be de- 
scribed in detail. See Fig. 7. 

Two colorplexers are included in 
plan +2, one under “Color Bar 
Equipment,” the other under “Film.” 
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Television Broadcastin 


ae — « 


Practical three-step sequence provides for logical 
expansion of facilities from handling network pro- 
grams, slides and films, to live studio originations 


By L. E. ANDERSON & W. O. HADLOCK 
Engineering Products Dept., Radio Corp. of America, Camden, N.J. 


Use of two is recommended so that 
(a) bar output is available for sys- 
tem checking without having to shut 
down film operation (b) an auto- 
matic emergency spare is always 
available. 

The inclusion of the aperture com- 
pensator in plan #2 with color bar 
allows use of the “test” colorplexer 
in the system as an emergency spare 
for film and/or live operation. 

When a station decides to start 
color programming (whether film, 
slides or live) the “color bar and 
local origination equipment” must 
be installed in order to generate 
color syne and picture signals lo- 
cally. This same equipment is also 
used in plan +3 and does not re- 
quire duplication when adding live 
camera facilities. 

In order to familiarize and train 
station personnel in advance with 


Fig. 8: Four major equipment racks and 


color TV equipment and princip 
some stations may wish to install 
color bar generator and local ori: i- 
nation equipment well ahead of 1 
film and live camera facilities. 7 
color bar origination equipment of 
plan +2 provides a stable and inex- 
pensive system for the production of 
color signals. While this signal does 
not constitute anything which could 
be used during a normal progra: 
period, it certainly has enormous 
utility value in testing and measur- 
ing of studio and transmitter systems 
while at the same time providing a 
means of familiarizing operation 
personnel with color principles and 
equipment. 

Before installing any equipment, 
some additional space must be pro- 
vided for the two extra equipment 
racks of plan +2, thus making a 
total of four (see Fig. 8). The total 
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color monitors for Plan #2 station 
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ast Fig. 7: Equipment and system arrangement employed in Plan #2 color TV broadcasting installation providing for film and slide organizations 
5 ace for the four racks is 7 ft. x 20 tions of color bars. It has five output until the color bars in the top row 
An approximate minimum space channels—green, red, blue, I and Q. are vivid and pleasing to the eye. 
12 ft. x 14 ft. is needed for the These outputs are fed to correspond- Then he must adjust the phase or 
dicon film and slide equipment in- ing inputs on the RCA TX-1B color- hue control to achieve the best yel- 
7 iding 16 mm projectors. plerer (Fig. 9). The matrixing sec- low hue in the second bar from the 
COLOR BAR AND LOCAL roe * — bony anne! prep left. If = hue sige is = pa 
ORIGINATION EQUIPMENT ese signals and feeds them to the justment on one side or the ot 1er, 
I and Q modulators at the proper the yellow bar will appear either 
As pointed out briefly, the color polarity and amplitude to produce a greenish or too orange. If the yellow 
r and local origination equipment colorplexed bar signal at the output bar is set properly in this way, all 
ovides the basic elements of a of the colorplexer. The colorplexer the other colors should normally fall 
lor system when the step to local also has inputs for color signal into correct adjustment. 
igination is made. Since the color- sources such as a live camera or The color frequency standard, MI- 
‘xer is the heart of any color TV three vidicon film chain. A switch on 40201, provides the color synchro- 
stem and the bar generator pro- the colorplexer enables the operator nizing information necessary for 
les the simplest of all color signals, to switch between the live or film proper color operation. The subcar- 
S equipment is a prerequisite in camera and the bar generator. It is rier output of the frequency stand- 
step to full local origination. In customary to loop the bar signals ard is fed to each colorplexer where 
lition the color bar signal can be from the bar generator to each col- it is modulated with the chroma in- 
| ‘d as an on-the-air signal during orplexer used in the system so that formation. Another output from the 
iods when regular commercial only one bar generator is necessary frequency standard is used to syn- 
nsmission is not in progress so regardless of how many color signal chronize the sync generator to the 
it servicemen may utilize this sig- sources are available. The test pat- frequency standard. The frequency 
for the alignment of color re- tern from the color bar generator of this output is the subcarrier fre- 
ver. The function of various items can be used most effectively by quency divided by 455/2. This fre- 
origination equipment supplied viewers in their homes as well as by quency has been selected to elimi- 
» described here and are not cov- station engineers and servicemen. In nate cross-talk between the hori- 
‘d again under plan #3. order to adjust his set for best color zontal scanning frequency and the 
"he RCA WA-1D color bar gen- balance, the viewer merely has to color subcarrier. 
= itor produces various combina- adjust the color or chroma control The burst flag generator, MI- 
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Color Television (Continued) 


Fig. 9: Colorplexer combines r-g-b signals to 
form encoded color signal for transmission 


40202, is used for keying in the color 
subcarrier burst. Its output consists 
of a series of horizontal pulses which 
key the burst of subcarrier onto the 
back porch of the blanking signal in 
the colorplexer. Those pulses are 
suppressed during the vertical syn- 
chronizing interval so that no burst 
is keyed in at this time. 

TG-2A sync generator—color sync 
signals differ from monochrome sync 
signals in one major respect. This is 
that they have a “burst” of subcar- 
rier frequency (3.58 Mc) superim- 
posed on the “back porch” of the 
horizontal syne pulse. This “burst” 
is supplied by a burst flag generator, 
as shown in Fig. 7 and described 
above. 

A minor difference in color sync 
signals is that they are controlled by 
the subcarrier oscillator (rather than 
the 60-cycle supply). The thermo- 
statically controlled 3.58 mc oscilla- 


tor is contained in the color fre- 
quency standard. Divider circuits 
fed from this oscillator develop a 
31.5 Kc signal which is used to drive 
the syne generator. 

The TG-2A sync generator has 
been designed especially for color 
operation with the color frequency 
standard. The outputs of the fre- 
quency standard go directly to the 
TG-2A. It is possible to modify the 
TG-1A sync generator for color op- 
eration by means of modification kit, 
MI-40405. This kit contains all of 
the necessary parts and a complete 
set of instructions for making this 
modification. It is not considered 
good practice to use one TG-1A for 
both setups, since changing over 
from monochrome to color, or vice 
versa, would cause a break in the 
syne signals fed the receiver. How- 
ever, both station sync generators 
can be modified, thus providing an 
emergency spare for either type op- 
eration, 


TK-26A EQUIPMENT 


TK-26A “3-V” color film and slide 
equipment—as mentioned briefly be- 
fore, the RCA 3-vidicon color film 
and slide system is a complete pack- 
age of equipment which provides 
both film and slide facilities. See Fig. 
10. 

The film and slide camera outputs 
of the vidicon system (consisting of 
R, G & B) are combined with the 
sub-carrier into composite signals. 
The colorplexer previously men- 
tioned performs this function as fol- 
lows: (1) it cross-mixes the R, G, 
and B signals to form the luminance 


(or monochrome) signal and 
two chrominance signals and ( 
multiplexes these signals with 
sub-carrier to produce a comp: 
color signal suitable for feeding 
transmitter. 

The TP-12 multiplexer for 
+2 film system offers a selectic 
16mm and 35mm color films as 
as 2 x 2 in. color slides to be 
as color program material. Man: o 
the excellent design features of p: s- 
ent monochrome vidicon techni: 
have been incorporated in thi 
vidicon color film system to ob in 
greatest reliability and color pic! ~ 
quality. 

The high resolution and maxir im 
stability of the vidicon tube is e- 
tained in this 3-vidicon syst m 
Gamma is ideal—needs virtually no 
correction; while color fidelity - p- 
proaches the high quality standa ds 
set by RCA’s color studio cam: ra 
Use of the vidicon tube also provi les 
a very high signal-to-noise ratio in 
both the color and the compatible 
monochrome picture. This feature i 
particularly important, especially in 
the first few years of color operation 
when color programs will be viewed 
on a great number of monochrome 
sets. 

The Vidicon System includes ihe 
“3-V” film chain, TP-12 multiplexer, 
two 16mm film projectors, dual disc 
slide projector. These equipments 
making up the system are described 
below. 

The RCA TK-26A color film cam- 
era employs three RCA 6326 vidicon 
tubes, one for each of the primary 
colors of the color film being trans- 
mitted. These vidicons “look” at a 
real image produced by the projec- 
tor and reflected by the multiplexer 

(Continued on page 186) 


Fig. 10: (1) Color film and slide equipment package utilizes three vidicon tubes. Fig. 11: (r) Diagram of film and slide system 
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Page from an Engineer's Notebook 


No. 30 — Tank Circuit Design 


By 
JOSEPH F. 
SODARO 
California 
Registered 
Engineer. 
3895 Main Street 
Culver City, Calif. 


‘HE inductance and capacitance 
® values in a tank circuit of rea- 
nably high Q give inductive re- 
tance and capacitive reactance 
1ich are equal at the operating fre- 
iency. The network is a resistive 
ad when resonated in this way as 
en by the r-f amplifier tube. The 
mdition of reasonably high Q is met 
loaded circuit Q values of 10 to 20 
vhich are generally used in practice. 
[he tank circuit functions as a reser- 
oir. It supplies power throughout 


the r-f cycle although the plate cur- 


ent flow is limited to a fraction of 
this cycle duration in class B and C 
implifiers. Extremely low Q tends 
to distort the waveshape by limiting 
he storage capacity of the tank. As 
result the output waveshape seri- 
usly deviates from a sine wave dur- 
ng the latter part of the cycle. At 
1e same time harmonic attenuation 
nd plate circuit efficiency is re- 
uced. On the other hand extremely 
igh Q values attenuate high audio 
equency sidebands since the tank 
en becomes a highly selective r-f 
ter. Also, circuit losses become 
gh unless very high-Q tank coils 
r resonant lines are used. 


Diagram Terms 


A simplified diagram for a triode 
f amplifier is shown in Fig. 1. In 
ie tank circuit R, represents the 
sistance of the inductor while r 
presents the resistance of the load 
flected by the coupling system into 
e tank circuit. The load may be 
e following amplifier, transmission 
ie, or antenna. It is assumed that 
e reflected load is entirely resis- 
‘re. It is assumed, also, that there 
no resistance in the capacitor 
anch of the tank circuit. 
The Q for the inductor is the ratio 
the inductive reactance to R,. 
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This Q should be made as large as 
possible. In other words the best coil 
should be used for the power in- 
volved. On the other hand, the 
loaded tank circuit Q should range 
from 10 to 20 as pointed out above. 
The figure of merit for a tank circuit 
is the change in Q from no load to 
full load divided by the no load Q 
expressed in percent. Thus, if a tank 
has a no load Q of 200 and a full 
load Q of 10 the ratio is (200-10) /200 
or 0.95 or 95%. 

In addition to the full load Q, the 
design procedure requires the selec- 
tion of the load into which the tube 
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Fig. 1: Simple triode r-f amplifier circuit 


must work. This depends upon the 
power which the tube is to deliver 
and the plate voltage. The optimum 
load value for a given tube can be 
(Continued on page 155) 


Fig. 2: Nomograph for determining r-f tank circuit characteristics 
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Previews of IRE Exhibitor.’ 


Useful descriptive summaries enable readers to 


determine what-to-look-i >r 


Booth 54-56 


The Type T249 intervalometer is an 
automatic control for programminyg 
events in selectable sequences initiated 
by a single enabling impulse. A 28 v 
enabling impulse produces a rapid se- 


Control Intervalometer 


quence of 28 v. pulses, each to a sepa- 
rate terminal. Pulse length and spacing 
is determined by customer specification 
The “MK” version spacing is 7 msec. 
Each impulse is 10 msec. long. Accuracy 
is to 1 msec. Overall timing accuracy 
is +10%. Hermetically sealed. Fits a 
standard type mounting tray. PSC Ap- 
plied Research Limited, 1500 O’Connor 
Drive, Toronto, Can—TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
3-28) 


Booth 581-583 


Model R, Type 201, high-pressure 
miniature blower is especially designed 
for cooling a gyrator in a pressurized 
waveguide system. Part of a new line of 
Model R, single-stage, radial blowers 


Miniature Blower 


with high pressure-to-volume ratios. 


Moves 7 CFM against 6 in. WC. Either 
1 or 3 phase, 400 cps. Total weight less 
than 2 lbs. Rotron Manufacturing Co., 
Schoonmaker Lane, Woodstock, N. Y.— 
TELE-TECH & ELECTRONIC INDUS- 


TRIES. (Ask for 3-25) 
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Booth 10 Flight Recorder 


The Model R1021-D recorder is a ten 
1% or 210 “on-off” channel fixed stylus 
recorder. Designed primarily as an air- 
borne instrument, the unit is particu- 
larly adaptable to digital recording and/ 


or “on-off” information. Gives a large 
number of channels on a 5-in. width 
chart. Direct writing. Easily read. Re- 
quires no chart processing. Capable of 
automatic data reduction and digital re- 
cording. Writes on “Teledeltos” electro- 
sensitive paper; 100-ft. length. Size 10 
x 10 x 10 in. Wt., 40 lbs. Radiation Inc., 
Melbourne, Fla. TELE-TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 3-22) 


Booth 342-344 


The Model 450 D voltage regulated 
power supply features two identical 
regulated de outputs, that can be used 
separately or in series, and one unregu- 
lated filament supply. Each of the de 
outputs is continuously variable from 
0 to 150 v. and delivers from 0 to 75 
ma. In the range 0-150 v, the output 
voltage variation is less than 0.1 v. for 


Power Supply 


both line fluctuations from 105-125 v. 
and load variations from min. to max. 
current. Ripple voltage is less than 3 
mv. Kepco Laboratories, 131-38 Sanford 
Ave., Flushing 55, N. Y.—TELE-TECH 


& ELECTRONIC INDUSTRIES. (Ask 


for 3-23) 


Booth 206-208 


The Model 700 magnetic tape sei 
drum recorder is a specialized geop 
ics instrument for obtaining optir 
seismic information. The standard 
chine furnishes 26 recording chann: 


Drum Reco ier 


24 geophones, 1 timing, 1 utility 
Broad-band flat frequency respons‘ 

1% to 300 cps/sec. Over 45 db signal- 
to-noise ratio, over 50 db from 20 
300 cps. Less than 1% overall harmon: 
data distortion. Replaceable 4 x 4014 in 
tape for each shot. Operates from 12 

battery. Ampex Corp., 934 Charter St. 
Redwood City, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask { 


3-27) 


Booth 676 


The 18-in. Luneberg lens produc 
plane of electromagnetic energy wa 
emitted from a point source on its s 
face, or conversely focuses an incident 
plane wave to a point. One application 
is wide angle scanning by the move- 
ment of a small feed horn when tx 
lens is stationary rather than by 
movement of a reflector. Made of lo 
loss “Eccofoam PS,” the maximum « 


Luneberg Lens 


sipation factor is 0.0002. The lens « 
dielectric constant is 2.00.02, each s! 
decreasing it by an increment of 0 
Emerson & Cuming, Inc., 869 Washi: 
ton St., Canton, Mass.—TELE-TE 
& ELECTRONIC INDUSTRIES. (: 
for 3-29) 
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vew Electronic Products 


forehand. Additional reviews will be published in Tele-Tech’s April IRE issue 


th 80 Backward Wave Oscillators 


ickward wave, or voltage tunable 
owave oscillator tubes are con- 
ted with an r-f structure that has 
internal feedback mechanism con- 
:d by voltage applied to the elec- 


on beam. Entirely electronic, there is 
) inertia or wear. Hence, the tube can 
e operated at high sweep rates without 
effect on its life. Tubes are glass con- 
tructed, and all low output level mod- 
els employ a helical r-f structure. Roger 
White Electron Devices, Inc., Route 17 
& Erie R.R., Ramsey, N.J.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
Ask for 3-26) 


Booth 222 


The series 550 recording system, de- 
eloped to meet the requirements o! 
irborne data recording in a minimum 
ace, has a total volume of less than 

cu. ft., including the remote control 
ox. The equipment operates over a 
mperature range of 0.20°C to +55°C; 
y»wn to —55°C can be obtained by use 


Tape Recording System 


an automatic electric blanket. Mee‘s 
requirements of 


bration 


MIL-§E- 


72A, Procedure I. System comprises 
recorder and space for electronic 
ig-units, a power supply, and an op- 
mal remote control box. The Davies 
iboratories, Inc., 4705 Queensbury Rd., 
iverdale, Md.—TELE-TECH & ELEC- 
RONIC INDUSTRIES. (Ask for 3-31) 
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Booth 481 


The Model 320 wideband oscilloscope, 
a general purpose high-gain instru- 
ment, features identical horizontal and 
vertical amplifiers which enable fre- 


lication up to t 


Wideband Oscilloscope 


quency nha ; ] it ire 


video frequencies. Adapted to phase 
shift measurements in color TV. Fre- 
quency on both amplifiers, flat from 
10 cps to 5 mc within 1 db. Rise time 
less than 0.1 usecs. Overshoot, negligi- 
ble. Deflection sensitivity. 35 mv 
RMS/in. deflection on both amplifiers. 
Calibrating voltage, self-contained, 
0.106 v. RMS. Crosby Laboratories, Inc., 
P.O. Box 233, Hicksville, N.Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 3-30) 


Booth 129-131 


Type 532 of the new 530 Series is a 
de to 5 MC oscilloscope with a sweep 
range of 0.2 usec/cm to 12 sec/em and 
4 kv accelerating potential. Type 533 o/ 
the series is a decoupled oscilloscope 
with a vertical-amplifier rise-time of 
0.012 usec at a basic sensitivity of 0.1 
v/cem, sweep range of 0.02 usec/cm to 12 
sec/cm, and 10 kv accelerating poten- 
tial. Designed for extreme wide-band 
applications. Both types have Type 53 
Series plug-in preamplifiers. Tektronix, 
Inc., P.O. Box 831, Portland 7, Ore. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 3-24) 


Oscilloscopes 


Booth 756-758 


Used as computers, non-linear poten- 
tiometers position a miniature destroyer 
and bomber within broad parameters 
of range and altitude. “Helipot” preci- 
sion potentiometers translate range and 
altitude into voltages r and h. Their 
outputs are amplified and fed to non- 
linear unit which solves the equation, 
r = 2e* h sin 40 with great accuracy. 
Helipot Corporation, 916 Meridian 
Ave., S. Pasadena, Calif—TELE-TECH 
& ELECTRONIC INDUSTRIES. (Ask 
for 3-33) 


Potent:ometer 


Booth 760 


AC voltage readings accurate to 0.5% 


Voltmeter 


over the frequency range of 50 to 2,000 
cps are obtained with the expanded 
scale panel voltmeter. Use of a thermal 


yn of a narrow 


permits indicat 


voltage range. The scale is expanded 
about a given normal voltage that can 
be as low as 6.25 v. with a span of 
+0.25 v. or as high as 230 v. with a 
span of +30 v. A line of 3% in. and 
4% in. diam. models is supplemented 
by square (3% in.) and rectangular (4 
x 6 in.) models. Beckman Instruments, 
Inc., Arga Div., 220 Pasadena Ave., 
S. Pasadena, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
3-32) 


Booth 428 Multimeter 

The “555” metal-cased, pocket-size 
multimeter offers 43 unduplicated, self- 
contained ranges with accuracies of 3% 
de, 4% ac, and measures de volts from 
1.5 to 1,500 v at 20,000 ohms/v, ac, and 
ac volts from 1.5 to 1,500 v at 2,000 
ohms/v, de. Current from 50 nua to 15 
amps, ac. Current from 1.5 ma to 15 

wns. Decibels from 10 to +59. Re- 


sistance from 0.25 ohms to 10 megohms. 
Ranges established in 3 to 1 steps. Has 
only two jacks. Measures 45g x 64g x 
2% in. Phaostron Co., 151 Pasadena 
Ave., South Pasadena, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 3-13) 
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IRE New Products 


Booth 580 


Announced silicon power rectifiers are 
capable of continuous operation at an 
ambient temperature of 125°C. Their 
high forward conductance and ex- 


Power Rectifiers 


tremely low leakage current allow 
operation at efficiencies up to 98%. De- 
signed for conduction cooling. Save size 
and weight. Both magnetic amplifier 
and power supply applications are 
available. As the units exhibit no for- 
ward aging effects, compensating net- 
works are unnecessary. Transitron 
Electronic Corp., 403 Main St., Melrose, 
Mass.—TELE-TECH & ELECTRONIC 
INDUSTRIES. (Ask for 3-36) 


Booth 397-494-495 Capacitors 

Available in types CY60, CY65, and 
CY70, new medium-power glass capaci- 
tors electrically replace mica capacitor 


types CM45 to CY70. Generally the 
equivalent ratings of glass capacitors 
occupy less volume than their mica 
counterparts. The new capacitors are 
formed of alternate layers of glass and 
foil, sealed under heat and pressure to 
form a self-supporting monolithic unit. 
Further encasing is not needed. Per- 
formance is a function of the dielectric 
properties of the glass. Corning Glass 
Works, Newton St., Corning, N. Y— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. (Ask for 3-37) 
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Booth 389-391 


Announced is a new combination oil 
and heat resistant, pressure-sensitive 
label that adheres firmly to oily and 
greasy surfaces. Also announced, is the 


Labels and Dispensers 


“55” fully automatic, self-regulating 
dispenser that releases labels either 
singly or in multiples. The model “H” 
label dispenser is manually operated 
and dispenses labels singly or in mul- 
tiples. Avery Adhesive Label Corp., 
1616 S. California Ave., Monrovia, Calif. 
-TELE-TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 3-35) 


Booth 666-668 Tuning Control 


The Model TL-1 “Trak” tuning lock 
keeps frequency-shift code receivers 
tuned accurately to an incoming fre- 
quency at all times. The unit is appli- 
cable to variable-tuned or _ crystal 


controlled receivers. The tuning lock 
includes a control chassis and a sepa- 
rate electrically-controlled capacitor 
connected to the tuning circuit of the 
receiver. Draws 90 w. of ac power. 
C. G. S. Laboratories, 391 Ludlow St., 
Stamford, Conn.—TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
3-34) 


MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor, TELE-TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 


Booth 242-244-246 

A crystal-positioned instrumer 
“Ultra-Marker,” designed for uss 
a sweeping oscillator, develops a 


Marker Gen. sto, 


curate oscilloscope display marke 
nal at all UHF sound and picture [re- 
quencies covered by an_ associate 
sweeping oscillator. A switching systen 
eliminates all but every fourth set of 
channel markers and enables the use of 
less accurately calibrated sweep gener- 
ators. The instrument is enclosed, wit! 
regulated power supply, in a function- 
ally designed steel cabinet. Kay Electric 
Co., 14 Maple Ave., Pine Brook, N. J. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 3-38) 


Booth 542-544 Electromagnet 


The V-4004 electromagnet has two 
fixed energizing coils with adjustable 
poles and changeable pole caps. By a 


simple adjustment of each pole, °n) 
air-cap width can be made up to 4. in 
Cylindrical, conical, and_ spec |ly 
shaped pole caps provide a wide ch ice 
of flux patterns. Despite the small ize 
of the magnet, a gap field flux densit of 
as high as 28,600 gauss can be attai ed 
Especially suited for general labora >ry 
needs that require precise magr ti 
field. Special Products Div., Varian \s 
sociates, 611 Hansen Way, Palo A (0, 
Calif—TELE-TECH & ELECTRO IC 
INDUSTRIES. (Ask for 3-39) 
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. . automatically made, there- 


| 2 fore made with precision metal and insulation components. 
> oe CINCH automatically assembled parts assure the uniformity 
and quality mandatory for use in AUTOMATION in the 

end users equipment. 
Adequate and unequaled facilities have advanced CINCH 
. ici to the foremost producer of low loss Mica components in 


production quantity. 


FOR OVER A QUARTER OF A CENTURY 
-.-e PRODUCER OF THE STANDARD 
ELECTRONIC COMPONENT 


CINCH molded general purpose connectors, from three 
to fifty contacts or more, are designed and made of 
materials as desired and necessary to meet application 
requirements. They are available in low loss mica for 
chassis mounting or assembled with cap for cable ap- 


plications. Terminals gold or silver plated, 


Cinch components available at leading electronic job- 


bers—everywhere. 


AT THE IRE 
SHOW BOOTHS 
OS. 394 & 396 


Centrally located plants 
at Chicago, Shelbyville, Indiana 
and St. Louis. 


For a component in the list that 
ws, or for a component to be designed to fit 


1026 South Homan Ave., Chicago 24, Illinois 


ny ecific need, 
4 . . . . . 
dls INSULT CINCH Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass, 
th ice Loktal-Miniature-Multiplug- 
| TENNA JACKS METAL STAMPINGS SOCKETS: Noval-Octal (Molded bakelite, 
’ ‘ANA PINS AND JACKS MICRO-CONNECTORS Tube (Receiver, Transmitter and steatite, teflon, Kel-F and 
ae ‘RIER TERMINAL STRIPS MOUNTING DEVICES Special): Battery, all types laminated) 
ae a Povo & SOCKETS PRINTED CIRCUIT, CONNECTORS Crystal Printed : a8 ° : 
; DE SOCKET SHIELDS, TUBE-MINIATURE & Electrolytic poten ms nap rape a 
- NOVAL & BASES SOLDERING Glass Type: 4to7 prong ub- niature; a 
A to, . a MULTI CONTACT LUGS—200 VARIATIONS conned Types 
IC a STRAP NUTS Infra-red Ray Tube TV; 110V Circuit Breakaway 
D CAP SHIELDS TRANSISTOR SOCKET High Altitude Airborne Types Vibrator 
\METICALLY SEALED TUBE TUBE HOLDERS—SPRING TYPE Kinescope; Magnal, Duodecal, Pencil Tube Transistor 
OCKETS VIBRATOR PLUGS AND SOCKETS Diheptal Diode 


CINCH MANUFACTURING CORPORATION 


WASHINGTON 
Mews Letter 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bure: 


SENATE PROBE—Under the chairmanship of Demo- 
cratic Senator Magnuson of Washington, the Senate In- 
terstate Commerce Committee plans to embark into an 
investigation of the economic plight of television sta- 
tions in multiple-station markets, principally UHF but 
also VHF. One remedy, the Senators spearheading the 
study feel, may be tax relief for TV sets. Subscription 
television is another subject on the Senate investigations 
agenda. The Senate Committee which received $200,000 
for the industry emphasized its goal was a nationwide 
system of television “operating in the atmosphere of 
healthy competition.” 


INTERCONNECTION RATES—Another significant 
avenue of investigation by Senator Magnuson and his 
committee will be into the telephone interconnection 
rates for television, although it is recognized that the 
telephone system has made tremendous contributions to 
the advancement of nationwide video in its facilities for 
network program transmission. Senator Magnuson 
noted that in the past two years there had been a 
mounting number of complaints from TV licensees on 
the high costs of interconnection together with “an in- 
adequacy of service to cities which do not lie athwart 
transcontinental cable and microwave lines.” The Senate 
Committee asserted there should be a careful review of 
“what seems to be inadequate regulation by FCC” of 
these rates. 


DEFENSE OUTLAYS—While the 1956 government 
budget which starts next July 1 as submitted by Presi- 
dent Eisenhower gave no details of the electronics-radio 
expenditures for national defense, an analysis of the 
1224-page document showed that the Air Force and the 
Navy are seeking increased appropriations for procure- 
ment of new equipment and of components and parts for 
maintenance of present facilities. The Air Force program 
calls for $594,236,000 for procurement of electronics and 
communications equipment as well as $603 million for 
guided missiles where electronics is the major expendi- 
ture, and these two programs are $370 million above the 
expenditures for the current fiscal year. The Navy 
planned more than $106 million for air carrier and fleet 
communications and electronics procurement and main- 
tenance, $40 million more than this fiscal period. 


FCC BROADCAST-TV COSTS OFF—Even though 
the FCC budget proposal due to pay increases is 
slightly higher—$6,704,500 than the current allotment 
of $6,699,300—the decrease in the work backlog on 


104 


broadcasting and television station applications causex 
reduction in funds for this FCC activity. Safety a 
mobile radio services continued to record increased 
work for the FCC with an estimated total of 180,000 
stations in this field which includes aviation, mari 
police and industrial mobile and microwave commu: 
cations for the upcoming fiscal year starting next July 
This would mean a gain of 20,000 over the curre 
fiscal period. 


SPLIT RADIO CHANNEL—Aimed at relieving the 
tight frequency situation in mobile radio services, th 
FCC in a long-awaited move recently issued proposed 
rules which would reduce the spacing between present 
channels allocated to these services in the 25-50 and 152- 
162 megacycle bands. Comments from the mobile radio 
services on the plan are due March 28. Separation in the 
25-50 me band would be 20 ke between channels com- 
pared with the present 40 ke and in the 152-162 mc band 
it would be 15 ke compared with the existing 60 ke while 
there would be provision for geographic spacing of ad- 
jacent channels. The vote was 3 to 2 with dissenting 
commissioners Bartley and Lee stressing the need for a 
general allocation proceeding which would survey spec 
trum occupancy by the government. 


‘M BROADCAST BAND—The FCC was recently 
asked by the National Association of Manufacture! 
radio committee to consider the allocation of around 700 
new mobile radio channels in the unused portion of th: 
FM broadcasting space for the growing manufacturers 
radio service. The NAM group cited that its plan wa 
designed not to interfere with any existing FM broad 
casting operations. The opening of the 700 channels, i 
was stressed, was not only to provide additional chan 
nels for the manufacturers’ radio service but a wealt! 
of channels for other mobile radio services. At the sam 
time as it filed its proposal with the FCC, the NAM dis 
tributed copies of its plan to all other mobile radi 
organizations. 


STANDBY PRIORITIES SYSTEM—Preliminar 
work on a standby system of public message servic 
priorities, similar to those administered by the Boar 
of War Communications in World War II, has bee 
launched by the FCC under a proposed delegation < 
authority from the Office of Defense Mobilization. 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIE: 
Washington Edito 
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New 3-Vidicon Film Chain, 2 Projectors 


, , The GPL-Wickes equipment available 
\~ f t deli includes: 
: Added to Color TV Equipment Available elias oehiess 
le ELECASTING © RESEARCH © PRODUCTION © EDUCATIONAL INTERLACE SIGNAL GENERATOR 
- GPL has designed, developed and put into commercial COLOR BAR GENERATORS 
6 production triple-Vidicon telecine equipment with no lim- COLOR CODER 
itation on the amount of light really needed for color film. CONVERGENCE DOT GENERATOR 
The 3-\ idicon chain is compact, reliable, and precision MULTI-BURST GENERATOR 
balanced for color fidelity. Built for tomorrow’s color, it 
: : ORC . . . AMPLITUDE LINEARITY TESTER 
has none of the light limitations inherent tn the flying spot. 
: For commercial work, or research and test, GPL an VIDEO DISTRIBUTION AMPLIFIERS 
{} 


35 mm size. These projectors incorporate GPL color REGULATED POWER SUPPLYS 
VECTOR DISPLAY EQUIPMENT 
ENVELOPE DELAY TRACER 
COLOR VIDEO MONITOR 
PHASE CORRECTION NETWORKS 


CROSSOVER FILTER 


research, plus all the mechanical reliability and precision 
parts of the famous Simplex line. 

The new film chain and projectors supplement the full 
line of GPL-Wickes color TV signal generating and test 
equipment for telecasting, research, production and edu- 
cational work. COLOR CONSULTATION SERVICE 

Color equipment is available in complete packages for 
station conversion, or individual units to your needs. Spe- 
cifications on request. 


A SUBSIDIARY OF GENERAL PRECISION 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
nounces two new telecine projectors, in both 16 mm and | PULSE DISTRIBUTION AMPLIFIER 
| 
| 
| 
| 
| 
| 
| 
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| 
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EQUIPMENT CORPORATION 


General Precision Laboratory 


INCORPORATED 
PLEASANTVILLE NEW YORK 


GIONAL OFFICES: 


CHICAGO + ATLANTA + DALLAS + PASADENA 
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For product information, use inquiry card on last page. 


ar cosas see 


Announcing 


Like all Adlake relays, these new ‘Mighty Midget”’ relays 


require no maintenance whatever . . . are quiet and chatter- 
less ... free from explosion hazard. Dust, dirt, moisture and 


temperature changes can’t affect their operation. Mercury- 
to-mercury contact gives ideal snap action, with no burning, 
pitting or sticking. 


"Mighty Midget” 


with the revolutionary MOLDED coil! 


You expect the very latest from the company that originated 
the mercury plunger-type relays—and here is the very latest! 
It’s the Adlake No. 1140, with molded coil in epoxy resin. 
That neat red coil is exclusive with Adlake, and gives these 
advantages: 


© Better heat radiation 

®@ Absolutely moisture proof 

@ Tested by 4 to 5 million operations at maximum capacity 
@ Guaranteed against coil failure—forever 


This new molded coil "Mighty Midget” is the newest reason why 


it’ll pay you to use Adlake mercury relays 


DE-ENERGIZED Plunger 
P is floating in mercury M 
External circuit is open be- 
cause main body of mer 
cury M is below lip of 
ceramic cup CC 


( 


(2 


ENERGIZED Coil C pulls 
plunger P down into mer- 
cury M. Mercury thus dis- 
placed completely covers 
ceramic cup CC filled with 
mercury. This establishes 
mercury-to-mercury con- 
tact between electrodes E 
and EE 


SS 
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DE-ENERGIZED ENERGIZED 


This phantom view and operational A Pe 
sketches show the simple, depend- th ™* 
able operating principle of the Adlake 

"Mighty Midget”’ Relay 


year 
f serving the rampertoten iy 
and buslding iadusines cP” 


vue Adams & Westlake comoany 


Established 1857 + Elkhart, Indiana * New York * Chicago 
the original and largest manufacturers of mercury plunger-type relays 


IRE New Products 


Booth 458-460 Oscilloscope 

The professional laboratory oscillo- 
scope, Model 770, a late development in 
the field, has the following specifica- 
tions: frequency range, vertical ampli- 


fier, dc to 5 mc, 3 db down, with band 
width switch in wide position; dc to 
2.5 mc, 3 db down, with band width 
switch in narrow position, better than 
standard IRE roll-off characteristics. 
Horizontal amplifier, de to 500 kc, 3 db 
down. Sweep circuit oscillator, 2 cps to 
30 ke. Fixed sweep frequencies, 30 cps 
and 7,875 cps. The Hickok Electrical In- 
strument Co., 10514 DuPont Ave., 
Cleveland 8, O.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 3-42) 


Booth 759 Telephone Relay 

The SQ series single-coil telephone 
relay is available in 1 to 5 amp contact 
ratings in contact combinations from 
SPST to 6 PDT, with a maximum sen- 
sitivity of 15 mw per pole in the DPDT 


combination. This is an optimum com- 
bination, withstanding 10G’s vibration 
from 10 to 500 cps. When power is in- 
creased to 40 mw per pole, vibration 
resistance rises to 30 G’s. Sensitivity 
and vibration resistance decrease with 
added contact combinations and the 
same power. Advance Electric & Relay 
Co., 2435 N. Naomi St., Burbank, Calif. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 3-43) 
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Booth 84 Pumps 

A new line of oil diffusion and boos- 
ter pumps employing the “Ring Jet” 
increase pumping capacity over the 
critical pressure ranges. The 16-in. dif- 


fusion pump exhausts 11,000 cfm at a 
pressure of 1 micron. Replacing the 
conventional jet cone with a ring of jets 
enables some models to increase pump- 
ing speed as much as 50% over conven- 
tional pumps. F. J. Stokes Machine Co., 
Inc., 5500 Tabor Rd., Philadelphia 20, 
Pa.—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 3-44) 


Booth 854 Centering Device 

Tilt-open slip-on design of a center- 
ing device for assembling TV sets in 
production has been announced. It fits 


instantly over the tube’s neck. A gentle 
squeeze tilts open the device which is 
adjustable from 0 to 18 gauss. A distor- 
tion-free beam is assured by uniformity 
of field. Heppner Manufacturing Co., 
P.O. Box 612, Round Lake, Ill.—TELE.. 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 3-41) 


MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor, TELE-TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 


Booth 174-196 Lighthouse © be 
A miniaturized 25 in. long meta 
ceramic tube, GL-6442, enables p 
power applications up to 4,000 mc. | -ak 
power output at 3,500 mc is 2.0 <y 


Mechanical structure features a strong 
grid flange for rigid mounting. Coplanar 
design affords greater resistance to 
shock and vibration. Operates in com- 
mercial service up to 175°C seal tem- 
perature. Large-area_ silver plated 
terminals. Designed for beacons, low- 
power radar, microwave relays, naviga- 
tion, special test equipment, etc 
General Electric Co., Schenectady 5, 
N. ¥.—TELE-TECH & ELECTRONIC 
INDUSTRIES. (Ask for 3-45) 


Booth 251-253-255 Speed Controls 
“Variac” motor speed controls are 
now obtainable without cabinets and 
switching. Stripped-down models rang- 
ing from 45 hp. to 11% hp. are available 
in this form. All parts except the 
“Variac” speed control element 


mounted on a metal chassis with c 
nections brought out to a terminal st 
Only the “Variac” and switches need 
at the control point. The motor sp: 
controls are for operating de shunt 
compound motors from ac power li! 
General Radio Co., 275 Massachuse 5 
Ave., Cambridge 39, Mass.—TEL 
TECH & ELECTRONIC INDUSTRi 
(Ask for 3-40) 
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Electron photo microscope’s view of con- Similar enlarged view showing ‘exclusive 
ventional oxide coating used by many oxide dispersion method developed by 
long play tapes. (Artist’s conception.) “‘Scotch'’Brand for new Extra Play Tape. 


fference... 


then hear the difference... 


lal a= 


trols 

are 

and 

ange = , * ‘ mr ern 35 . 

abl You'll notice the difference at once—the way neat, orderly pattern, “Scotch” Brand is able to 
revolutionary “Scotch” Brand Extra Play Tape produce a super-sensitive magnetic recording sur- 
outperforms ordinary long play tapes with old- — face that contains the same amount of oxide as 
fashioned, full-depth oxide coatings. There’s a crisp- conventional tapes, yet is 50° thinner. That’s 
er tone, higher fidelity on “Scotch” Brand...and important to remember when buying tape. Because 
a generous 3 db. boost in the high frequency range. recording experts are aware that a thinner, more 

The secret of “Seotch” Brand’s superiority? It’s potent oxide coating is essential for improved re- 
the completely new oxide dispersion process. By sults with long play magnetic tapes. 
laying carefully filtered, fine-grain particles in a Ask for “Scotch” Brand Extra Play Tape today! 
(NEW! § REG. U.S. PAT. OFF. 
BRAND 

d . 

! Magnetic Tape 190 (Qe 

: agnetic Tape 

7 \. 

es 

I 

i 


- 
The term “SCOTCH” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Paul 6, Minn. 3M) 
Export Sales Office: 99 Park Avenue, New York 16, N.Y. 
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JANized | 


RAKSCOPE 
7 


4 — 


MODEL S-12-B 


USES ONLY 7”’ 
OF STANDARD 
RELAY RACK 


YIZ 
ANOTHER EXAMPLE OF 1. aZeaman PIONEERING... 


The S-12-B RAKSCOPE is a rack mounted, JANized (Gov’t Model No. 
OS-11) version of the famous WATERMAN S-11-A POCKETSCOPE, with 
the addition of a triggered sweep and a special calibrating circuit for rapid 
frequency comparisons. The entire oscilloscope is built to occupy but seven 
inches when mounted in a standard relay rack. The vertical and horizontal 
amplifiers are identical, having sensitivities of 0.05 Volt rms/inch and fre- 
quency responses which are flat within —2 db from DC to 200 KC. These 
features permit observation of low frequency phenomena without undesirable 
trace bounce. The sweep rate is continuously variable from 5 cycles to 50 KC 
in either the triggered or repetitive mode with synchronization polarity 
optional. The return trace is blanked. Because provisions are made for apply- 
ing input signals from the rear, as well as the front, the S-12-B is the ideal 
combination, systems monitor and trouble-shooting oscilloscope. Investigate 
the multiple applications of this instrument as an integral part of your “rack 
mounted”’ projects. 


WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 


WATERMAN PRODUCTS INCLUDE 


$-4-C SAR PULSESCOPE® 

S$-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE® 
S-12-B JANized RAKSCOPE® 
S-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 


110 For product information, use inquiry card on last page. 


The Peltier Effec 


. HE recently announced « 
tronic cooling system (see 
13) utilizes the Peltier effect to 
tain its cooling action. In this ef 
electricity passing through a j 
tion produces the cooling. 

To understand how this oper 
consider first the thermoelectric 
tion known as the Seebeck ef 
illustrated in sketch A. Here 
metals, say copper and _ iron, 
joined to form two junctions. Ji 
tion 1 is heated, causing thermal 
tation which transfers electron 
the hot junction from the iron to 
copper. The net result is an emf : 
ing around the circuit in the di: 
tion of copper to iron at the 
junction. 

The Peltier effect shown in sk¢ 
B is similar to the Seebeck efi 
except that an external elect: 
source produces a temperature « 
ferential between two junctions, 


IRON 
|, | copper a 

a | | F 
A CConnent 
Ss \' 2' Y 
RALILE®) IM WRAY 
JUNCTION 7 IRON ® JUNCTION 
COOLS \ HEATS 


Demonstration of (A) Seebeck and (B) Peltier 


effects. Current actually cools junction 1 


stead of using external heat to cat 
the temperature differential wh 
produces the emf. 

Current passing through junct 
1’ requires heat to be supplied 
maintain these conditions, as ju! 
tion 1 did in the Seebeck eff 
Since no external heat source 
available, the necessary heat is < 
sorbed from the metals themsel 
in the neighborhood of junction 
producing a temperature drop in t 
region. 

At junction 2’ the current fl 
from iron to copper, or in ot! 
words the electron transfer fr: 
copper to iron is in the more di 
cult direction, so work has to 
done, heating junction 2’. 

In a commercial cooling syste 
possibly using different metals, ju 
tion 1’ would be in the freezing ur 
while junction 2’ would have its h« 
removed by moving air or water. 
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E K TEN D Your Microwave Horizons 


WITH VARIAN HIGH-POWER KLYSTRONS 


~~: 
Sete es 


j 
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With the new series V-42 and VA-800 high power transmitter klystrons, point- 
to-point microwave propagation beyond-the-horizon is a reality. 


You can now design and engineer microwave systems for long distance relay 
communication... because Varian — who has supplied the most reliable and 
highest power klystrons for UHF-TV — now brings you the same proved per- 
formance and economy of operation for communication service. 

Varian's multi-resonator amplifiers provide you with continuous power output 
up to 15 kw... power gains up to 40 db... in the 500, 1000, 2000 and 7000 mc 
frequency bands... for TV-relay, and fixed telephone or telemetering in com- 
mon carrier service, industrial service or control service. 


V-42 Series Warranted for 3000 Hours of Service 


Each V-42 and VA-800 tube incorporates Varian's exclusive built-in tuning cir- 
cuits which give you proven reliability as well as simplicity of installation, 
operation and use. 


pitier 


For Radars, Beacons and Relay Communication 
Varian has a complete line of high power amplifier klystrons for CW and pulsed operation. 


VA-80B V-70 V-82 V-24B V-42 series | VA-800 series 


FREQUENCY FREQUENCY FREQUENCY | FREQUENCY | FREQUENCY FREQUENCY 
2700-3400 mc | 9400-10,000 mc | 9200-9400 mc | 9000-9500 mc 375-960 mc 1700-2400 mc 


POWER POWER POWER POWER POWER POWER 
1 meg. Pulsed | 500 watt CW 5 kw Pulsed | 40 kw Pulsed 15 kw CW 10 kw CW 


Don't Limit Your Horizons. For complete specifications and application data on the new- 
est Varian V-42 and VA-800 series high-power klystrons, as well as others, including high-power 
oscillators, write to our Application Engineering Department... or contact your Varian repre- 
sentative, located in all principal cities. 


V-42 | 
: LENGTH: 60 INCHES 


THE 


MARK OF VARIAN associates 


LEADERSHIP 


PALO ALTO 10, CALIFORNIA 


! co 


LYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, R.F. SPECTROMETERS, MAGNETS, 
TALOS, UH F WATERLOADS, MICROWAVE SYSTEM COMPONENTS, RESEARCH AND DEVELOPMENT SERVICES 
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“To find and follow 
the better way” 


( Complete line of 
7 “Full Vision" 
Microphones 
D33 Broadcast 
D-22 Public Address 


Replacement Phonograph 
Cartridges 


\Y 


INSIST ON AMERICAN FOR QUALITY 


for FREE Catal {7 


og 4 


MOUCAAL microphone co. 


| 370 South Fair Oaks Ave. * Posadena, 1, Calit. 


a 
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Music Synthesizer 


(Continued from page 80) 


| are unknown, those which cannot be 
| duplicated by any existing instru- 
ments. This ability leads to “elec- 
tronic engineer’s” compositions to- 
tally unlike any previous musical 
|renditions. The tones can be made 
“perfect”—without 


discord—since 
the accuracy of the synthesizer, fre- 
| quency-wise, is in the order of 1 
part in 10'. This extraordinary mu- 
sical accuracy, Dr. Olson pointed 
out, is a mixed blessing. In order to 
create “natural” sounding reproduc- 
tions, noise and discordant tones 
must be inserted to lend “presence” 
to the composition. The synthesizer 
actually incorporates a gas tube 
noise generator to create this effect. 

To reproduce any given tone, then, 
the synthesizer must be able to: 1) 
generate any fundamental frequency 
within the audio range, 2) produce 
a tone with any overtone structure, 
3) produce a 


tone having any 
growth-, duration-, or decay-time 
characteristic, 4) produce a vibrato 

a change in amplitude or fre- 
|quency modulation, 5) produce a 
portamento—a glide from one fre- 
quency to another, 6) change the 
overtone structure of the tone at any 
time, 7) change the intensity of the 
tone 0-120 db, 8) provide a devia- 
tion from the regular. 

The fundamental frequencies 
(ranging from 30 to 15000 cps) are 
provided by 12 tuning fork oscilla- 
tors. Relay trees select the frequen- 
cies to be amplified, and a series of 
filters, resonators and growth, dura- 
tion and decay controls provide the 
waveshape and overtone structure 
| desired. 

Control over the complete opera- 
| tion is provided by a punched paper 
record not unlike the old “player 
piano” rolls. The perforations con- 
trol the enumerated operations 
above. Geared to the paper record 
through a flexible shaft type cou- 
pling is a turntable on which is re- 
corded the musical sound being 
formed by the synthesizer. The pho- 
nograph industry, Dr. Olson pointed 
out, would probably be the first to 
benefit from this equipment. 

At the present state of the art, it 
is taking approximately 2 to 3 weeks 
to reproduce an average length se- 
lection. The basic arranging and tone 
analysis is being done by trained 
musicians. 

In an experiment conducted to 
determine the fidelity of the synthe- 
sizer, as detected by the human ear, 
two piano selections were recorded 
by four prominent artists, Iturbi, 


last page. 
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Fig. 2: Complex characteristics of a sound 
Portamento is provided by frequency glic 


Rubinstein, Horowitz and Pennar 
and a violin selection was record 
by Fritz Kreisler. These recordin 
were mixed on a magnetic tape with 
a synthesizer version of the san 
pieces and played to a number of 
people. Expressed statistically, it 
can be said with 70% certainty that 
only 1 person in 4 can distinguish 
which performance is “live.” 


Curtiss-Wright Expands 


Roy T. Hurley, President and 
Chairman of Curtiss-Wright Corp 
has announced today that its engi- 
neering program for 1955 is th 
largest in the history of the corpora 
tion. This program will be under th« 
direction of E. M. Powers, as Vi 
President in charge of engineerin 
and research. 

The corporation announced th 
formation of a research division un 
der the management of Kennet 
Campbell. 


*3 


mee 
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CAMRAS AWARDED MEDAL 


Marvin Camras (center) of Armour Resear¢ 
Foundation is shown receiving the John Sco 
Medal from G. Curtis Pritchard at the openin 
session of the Winter General Meeting of AlE 
in New York. Mr. Camras was awarded th 
medal, “For the invention of the method an 
means of obtaining distortion free magnet 
recordings through high frequency bias.” RCA 
Brig. Gen. David Sarnoff is at left. 
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here's why you get 
EXTRA LENGTH 


EXTRA 
TRENGTH ‘® 


onger 
R gcording 


with LR aulistens on Mylar polyester film 


OW YOU can get the extra length that many tape record- 
ing applications require, without any sacrifice in strength 
or durability. For the new Type LR Audiotape, made on 
1-mil “Mylar,” actually has greater impact, tensile and tear 


strength than even the conventional plastic-base tape of 50% 0.9 mil “Mylor” 7.6 Ib. 


Table | TESTS AT 75°F, 50% RELATIVE HUMIDITY 
Yield Strength Breaking Strength 


1 mil Acetate 


greater thickness. 

And because “Mylar” withstands extreme temperatures and 
is virtually immune to humidity, LR Audiotape stands up 
longer under the most severe conditions of use and storage. tee TS AE 7S 1, SO ee 

This Longer Recording Audiotape is now available in 900, Yield Strength Breaking Strength 
1800 and 3600-ft. reels. Audio also offers a complete standard tit Acctore EI 
line of Audiotape on “Mylar,” in 1, 1/2 and 2-mil base thick- 0.9 mil Mylor” 
ness. Test it— compare it with any other tape on the market. 

In performance and durability, it speaks for itself! 145 mi Acerote SM ace 


1.45 mil Acetate 


The above test data, taken under conditions of both 
HOME RECORDISTS— CHURCH RECORDISTS: winter and summer humidity, show the marked 


superiority of 1-mil “Mylar,” not only over the thin 


cellulose acetate base, but over the standard 1.45- 
Enter Audio Devices’ BIG PRIZE CONTESTS for the mil acetate as well. 


r¢ best articles on “How | Use My Tape Recorder.” *Dupont Trade Mark 
‘0 

in WIN a V-M “tape-o-matic’”’ recorder, plus $100 cash, plus 

E 20 7-inch reels of Audiotape. Ten other valuable awards, too! AUDIO DEVICES i 

h ; : 

. Contest closes April 1, 1955. See your Audiotape dealer, or | nc. 
" write to Audio Devices today for complete details. There’s noth- 444 Madison Avenue, New York 22. N.Y 

A ing to buy! Offices in Hollywood * Chicago 


Export Dept., 13 E. 40th St., N.¥. 16, N.¥,, Cables “ARLAB” 
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Negttive temperature 
and voltage 
coefficients 


80X 
MOLDED R 


mats watts —100 to 100,000 


megohms 


SERVICE — High voltage equipment such 
as electrostatic generators, atomic energy 
equipment, etc. 


CHARACTERISTICS 
— Negative temperature coefficients 
— Negative voltage coefficients 


—Good stability, durability, mechanical 
strength 


— Non-deterioration of values due to age 


—Non-hygroscopic base specially proc- 
essed against humidity 


— Compactness 


For ucians wiice for Bulletin 5409. Dept. QR 
SEE IT AT THE IRE SHOW 


These resistors and other S.S.White products 
for the electronics industry will be displayed 
at the IRE Show. 


BOOTH 707 — AIRBORNE AVE. = 


LA 


DENTAL MFG, CO. 
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ISTORS 


INDUSTRIAL DIVISION | 

10 EAST 40th ST. ° 
NEW YORK 16, N.Y. 
Western. District Office + Times Building, Long Beach, Calif, 


| Cues for Broadcasters 


(Continued from page 81) 


| two resistors or capacitors have the 


| same finite value. Nor do any two 


neon 


bulbs have the same finite 
striking voltage. It is because of this 
fact that each of the individual os- 


cillators produce a pulse independ- | 
ently and non-uniformly spaced in 
time from its neighbor. The result- 
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Random pulse noise generator 

ant wave forms across the output 
load resistor are completely spo- 
radic and random. At no instant of 
time interval does the wave form 
repeat itself in a previous cyclic 
voltage wave form, due to the ir- 


| regularity and mixture of the os- 


| excellent source of noise generation. | 


cillator outputs, thus providing an 


R 1 is a voltage adjustment rheo- 
stat to vary the rate of random 


| pulse output. 


Tuned Amplifiers 
(Continued from page 80) 


of these curves, the designer should 


have no difficulty in choosing the | 


circuit which fits most closely his 
particular application. 
REFERENCES 


1.C. J. Savant, Jr. ““How to Design Notch Net- 


works” Electronics, May 1953. 

2.L. G. Cowles, “‘The Parallel—-T Resistance— | 
Capacitance Networks’ Proc of IRE Dec. | 
1952. 


IRE Appoints Officers 


|For 1955 


The IRE Board of Directors has 
appointed 6 members to the Board 


| for 1955. Reappointed as Treasurer 


of the IRE was W. R. G. Baker, 


| Vice President of General Electric 
| Co. Haraden Pratt was appointed to 


| his 13th term as IRE Secretary, and | 


John R. Pierce, 
tronics Research, 


Director 


Bell 


of Elec- 
Telephone 


| Labs. was reappointed Editor. Also 
| appointed to the Board as Directors 
| were Alfred N. Goldsmith, consult- 
| ing engineer and Editor Emeritus of 
| the IRE; A. V. Loughren, Director 


| of Research, Hazeltine Corp., and 


| Executive Vice Pres. Hazeltine Re- 
| search, Inc.; and Howard Vollum, 


For product information, Use inquiry card on last page. 


President, Tektronix, Inc. 
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MICROWAV 
| MULTI-PULS: 
 SPECTRUEN 
| SELECTO! 


for use with Polarad 
Spectrum Analyzers 


| 

| 

| 

} 

| ‘The Polarad Multi-Pulse Spectrum Selecto: 

| increases the versatility of Polarad Spectrur 
Analyzers by displaying and allowing select 

| for analysis a specific train of microwave 

pulses as well as any one pulse in the train. 


It will select and gate a group of pulses up 
to 100 usec. in length; is designed to work 
with fast, narrow pulses; and can be adjusted 
to gate any pulse including the first at 

zero time. Special circuitry discriminates 
automatically once pulses have been selected. 
The Model SD-1 has been designed to operate 
with all Polarad Spectrum Analyzers at 

any of the frequencies they will accept. 


e@ Completely self-powered portable unit. 
| @ High intensity, flat-face CRT for accurate dis- 
| play with: 
Continuously variable sweep widths; 10 to 
100 psec. 
Continuously variable gate widths for pulse 
selection; 0.2 to 10 usec. 
Continuously variable gate delays for pulse 
selection; 0 to 100 usec. 
Automatic gating of spectrum analyzer during 
time of pulse consideration. 
Intensified gates (brightening) to facilitate 
manual pulse selection. 
Triggered sweep on first pulse in any train. 
No sweep in absence of signal. 
SPECIFICATIONS: 
Maximum Pulse Train Time.............. 100 usec. 
a... 8. Ri See 05 usec. or Less 
Minimum Pulse Separation.................. 1 psec. 
Repetition Rate.................... 0 —10,000 pps. 
Minimum Pulse Width................cccccceee 1 usec. 


Input POWET...........ccccsseee 95 to 130 volts, 
50/60 cps., 350 watts 

Input Impedance. . . 50 ohms (to match TSA 

Output Impedance . . . 50 ohms Spectrum Analyzer) 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 


ELECTRONICS 
CORPORATION 


43-20 34th STREET 
LONG ISLAND CITY 1, N. Y 


"es 
° 
VEN ae at 


| POLARAD 
| 
| 


Representatives in all principal cities. 
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PORTABLE 
DIRECT READING 
SPECTRUM 
ANALYZER 


10 TO 44,000 mcs 
5 RF HEADS 


UNI-DIAL TUNING 


Now, a new Polarad spectrum analyzer only 21 inches high that covers the 
id entire frequency range 10 to 44,000 mcs with 5 interchangeable RF tun- 

ing heads. The model TSA operates simply—single dial frequency control— 

with utmost frequency stability. It provides highest accuracy, and reliability 
d for observation and true evaluation of performance over the entire RF spectrum 
—Saving engineering manhours. 


This instrument is designed for maximum utility and versatility in the lab- 
oratory and on the production line providing an easy-to-read 5 inch CRT 
display of the RF spectrum. 


Model No. Equipment 

Model DSA.......Spectrum Display Input Impedance: 50 ohms—nominal 
and Power Unit *Sensitivity 

Model STU-1....RF Tuning Unit 10-1,000 mc STU-1 10-400 mcs —89 dbm 

Model STU-2A..RF Tuning Unit 910-4, 560 mc. 400-1000 mcs —84 dbm 

Model STU-3A..RF Tuning Unit STU-2A 910-2,200 mcs —87 dbm 
4,370-22,000 mc 1,980-4,560 mcs —77 dbm 

Model STU-4....RF Tuning Unit STU-3A 4,370-10,920 mcs —75 dbm 


21,800-33,000 me. 8,900-22,000 mcs —60 dbm 
Model STU-5....RF Tuning Unit 
33,000-44,000 me. STU-4 21,800-33,000 mcs —55 dbm 
STU-5 33,000-44,000 mcs —45 dbm 


Overall Gain: 120 db 


SPECIFICATIONS: 
Frequency Range: 10 mc to 44,000 mc. 


Attenuation: 
Frequency Accuracy: 1% **RF internal 100 db continuously 


variable IF 60 db 
Resolution: 25 kc continuously variable 
Frequency Dispersion: Electronically 
controlled, continually adjustable from Input Power: 400 Watts 
400 kc to 28 mc per one screen diameter *Minimum Discernible Signal 
(horizontal expansion to 20 kc per inch) **STU-1, STU-2A, STU-3A 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 


7 fe THROUGHOUT THE COUNTRY 


La \% 
Oven revi ad’ 


The model TSA Spectrum Analyzer 
has these exclusive Polarad de 
sign and operating features 


@ Single frequency contro! with 
direct reading dial. No klystron 
modes to set. Tuning dial ac 
curacy 1%. 


Five interchangeable RF tun- 
ing units for the entire fre- 
quency range 10 to 44,000 
mcs. 


Temperature compensation of 
Klystron Oscillator. 


Swept IF provides 400 ke to 
25 me display independent of 
RF frequency setting. 


internal RF attenuator.* 
Frequency marker for measur- 


ing frequency differences from 
100 ke to 25 me. 


i=l @) mY -9:¥em ELECTRONICS CORPORATION 43.20 sath sTREET, LONG ISLAND CITY 1, N. Y. 


y 
REPRESENTATIVES + Albuquerque ° Atlanta * Baltimore * Boston * Chicago * Cleveland * Fort Worth * Kansas City * Los Angeles * New York 
Philadelphia * San Francisco « Seattle * St.Paul * Syracuse * Washington,D C » Canada, Arnprior—Export: Rocke International Corporation 
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New Electronic Products 


MINIATURE RELAYS 


The new sub-miniature “CPL” series 
has been announced for applications 
vhere size, sensitivity, and low and 
high temperatures are major factors. 
The units are hermetically sealed and 


are >; x 15), x 1°, in. in size and weigh 
1.0 oz. Available in SPDT (CPL-1) and 
DPDT (CPL-2) with contacting ratings 
to 5 amps resistive at 28 VDC-115 VAC 
or 3 amps inductive. Temperature range 
is 55° to +125°. Vibration, 15 G’s 
through 500 cps. Shock, 50 G’s. Opera- 
tional life is in excess of 1 million cps 
under 1 amp resistive load. Pacific Re- 
lays, Inc., 6819 Melrose Ave., Los An- 
geles 38, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 3-10) 


SIGNAL CABLE 


A new filament type air dielectric 
semi-flexible, aluminum-sheathed co- 
axial cable is now available with the 
inner solid copper conductor supported 
coaxially within the aluminum tube 
outer conductor by a polyethylene helix. 
Known as “Spirafil,” the new cable is 
recommended where low attenuation, 
good frequency response, and freedom 


as 


from radiation are desirable. (Catalog 
material available.) Developed standard 
fittings are available at accessory manu- 
facturers. Phelps Dodge Copper Prod- 
ucts Corp., 49 Wall St.. New York 5, 
N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES. (Ask for 3-11) 
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COLOR ANALYZER 


The CPA-1 color test instrument is 
designed to analyze the chrominance 
components of composite video signals. 
Compares phase of chrominance com- 
ponents with respect to reference sub- 


carrier, or between any two portions of 
the color signal. Measures phase delay 
from 0 to 360 degrees. Facilitates align- 
ment of color coders. Checks accuracy 
of color signal. Complete equipment in- 
cludes a phase shifter, a color signal de- 
modulator, and a regulated power sup- 
ply. Wickes Engineering and Construc- 
tion Co., 12th St. and Ferry Ave., Cam- 
den 4, N. J—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 3-12) 


PULSE TRANSFORMERS 


Two types of miniature pulse trans- 
formers have been especially designed 
for triggering and counting circuits, 
de isolation, inversion pulse shaping, 
and pulse transmission circuits. One 
group, 1C, 2C, and 3C, has its core and 
coil assembly mounted within a metal 
housing with multiple terminal header 
plates of improved glass-seal type. The 


other group, 1E, 2E, and 3E, has its core 
encapsulated and sealed within a 
molded improved epoxy resin. Both 
groups pass MIL T-27 specifications. 
Acme Electric Corp., 1875 West Jeffer- 
son Blvd., Los Angeies, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 3-46) 


TAPE RESISTORS 


Type RTW tape resistors can be us 
and tested without curing new pl: 
resistors each time one is changed, sir 
the metal terminal can be soldered to 
Project Tinkertoy type wafer with 


fired-on circuit pattern. The RTW 
% in. long by 0.110 to 0.150 in. wid: 
max. and available in resistances fron 
39 ohms to 4.7 megohms. Temperatur 
coefficient within characteristic F. speci- 
fication MIL-R-11A. Type RNP, pre- 
cured units, have overall length of 1.3 
in. and 0.4 in. leads. Hansen Electronics 
Co., 7117% Santa Monica Bivd., Los 
Angeles 46, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
3-14) 


POTENTIOMETER 


“Baroresistors,” pressure-activated 
potentiometers, maintain their accuracy 
while being subjected to +10 G vibra- 
tion to 500 cps, in accordance with the 
requirements of MIL-E-5272A, Par 
4.7.1. Models are also available for op- 
eration under vibrations of +25 G from 
0 to 2,000 crs for missile use. New de- 
velopments in coil-winding techniques 
have improved measurement accuracy 


approximately two times over that for- 
merly available. Can be supplied in 
ranges from 14.7 to 60 psi. Vacuum 
sealed. Trans-Sonics, Inc., Bedford Air- 
port, Bedford, Mass—-TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
3-15) 
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cast or 
cable and ant 
mounting. 


& Designed to extend the utility and 
yr ae installation ease of Raytheon 
KTR-100 Microwave. 


‘y 
i~ 
ie 
’ FOR VERTICAL OR HG 
n ye — ' Mount your KJ] 
— : aS sy tower, rog 
S : aime 
y 
= 
: pipe . 3 ae : pee 
RAYTHEON MANUFACTURING COMPANY 
Equipment Marketing Division, Dept. 6130TL 
WALTHAM 54, MASSACHUSETTS 
Please send complete information on the equipment or accessories 
checked below 
(1) KTR-100 Microwave for color 1) Rack Panels 
0 ACL-3 Cuelink (© Universal Pedestal © Radomes 
2 
2 
x 
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SIVE:! 


NEW 6/12 DYNAMOTOR POWER FOR 60 WATT 
144-176 MC MOBILE RADIO TRANSMITTERS 


Now, Carter engineering solves the 6/12 volt change- 


over problem in mobile radio installations. For, with 


Carter 6/12 v. DUOVOLT power, standard communica- 


tions equipment can be used in ANY automobile .. . 
in NEW CARS with 12 volt batteries or older models 


with 6 volt circuits. 


To everyone who buys, sells, uses or services mobile 
radio, it’s good sense to specify DUOVOLT power. Then, 
you're sure of 6/12 versatility combined with the proven 


dependability of rotary dynamotor power. 


Carter 6/12 v. DUOVOLT genemotors draw minimum 
current, operate at high efficiency. Low r.p.m. speed 


makes for longer life, cuts maintenance cost. Five models 


provide adequate capacity for 
even the most powerful 60 
watt sets. Backed by 23 years 
experience in mobile radio 
power. 


for bulletin 954A, perform- 
ance charts, specifications and 


prices. 
a" 


anten 


2659 N. Maplewood Ave. 


Chicago 47, Illinois 


sme eee eee ae ey 


For product information, use inquiry card on last page. 


wwe eS ee ee ee oe 
CARTER MOTOR CO. 
2654 N. Maplewood Ave. 
Chicago 47. Illinois 
motors. 
Er Ree ee ee 
INES a kiddo ce ioss teeny 
MPEP EL OT ETT TES RTC ee 


ROTARY POWER 
IS BEST 


= 


In modern screw-drive 
tow-boats, smooth RO- 
TARY power has long 
since displaced the vi- 
brating pulsations of 
the paddle wheel, just 
like dependable RO- 
TARY power has proven 
best for mobile radio. 


Please send Bulletin 954A, with performance charts, 
specifications and prices of Carter Duovolt gene- 


ee Te . 
ome ee ee ee ee ee ee eee ee eee eee ee ee 


Radar Sea Clutter 
(Continued from page 71) 


old. The threshold is caused by 

fact that a certain wind velo 
must be reached before water wa 
are formed.’ This threshold velox 
is not constant but varies with s 
face contamination and air turt 
lence. The insert in Fig. 1 is to h: 
in visualizing the significance of 

7 curves. 

Fig. 1 shows the +c and 
standard deviation curves wl 
looking upwind and downwind. : 
though not shown in Fig. 1, it 
known that the _ distribution 
skewed slightly because the surf: 
slopes are slightly greater looki: 
upwind than looking downwi: 
This may be observed qualitative 
in Fig. 2 which shows waves in 
transparent water wind tunn 
where the wind is blowing fro 
left to right. References 5 and 
also show that the ¢ values for tl 
cross wind case are somewhat le 
than shown in Fig. 1. 


Curvature Distribution 

Fig. 3 shows data by Schooley 
giving the distribution of curvatur 
of the wave facets as a function o 
local wind velocity. This data wa 
the result of optical studies mad: 
using a small water windtunne! 
Curvature is used instead of th 
ambiguous concept of facet siz 
Facet size has no real meaning be. 
cause the wind-disturbed wate: 
surface has only infinitesimal pe: 
fectly flat areas. The concept o! 
curvature is introduced to conve) 
the amount of departure from flat 
ness. It is interesting to note that 
here is again demonstrated a rathe 
definite threshold of wind velocit) 
that is necessary to create wate 
waves. 

Wind waves grow in height wit! 
increased wind velocity, increase: 
time the wind has been blowing 
and increased distance over th: 
water that the wind has blown. Th: 
latter distance is called the “fetch. 
Fig. 4, adapted from references : 
and 9, shows the approximate mea! 
wave height for various wind vel 
ocities and wind durations. Ther 
are also shown dashed lines repre 
senting the minimum fetch neces 
sary to give the indicated mea 
wave heights. The -++ ¢ and — ¢ dis 
persion curves are not shown in Fig 
4 in order to avoid confusion. Th: 
wave height dispersion is about on: 
foot for a mean wave height of : 
feet. The dispersion is about 2.5 fee 
for a mean wave height of five feet 
For a mean wave height of 10 fee 

(Continued on page 128) 
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We have used all glass in the internally exposed area 
of our No. 1619 Transistor Base. This all-glass construction 
prevents contamination of a transistor wafer when closure 
is made after mounting. Had we left this area as metal... 
your “buttoning-up” operation would float solder and flux 
right in under the wafer. When this occurs, the possibility 
f contamination or degradation of the wafer is raised, and 
with results that are difficult to predict. 


*Vac-Tite is Hermetic’s new vacuum-proof, compression construction glass-to-metal seal. 


Hermetic Seal 


| 


1 S\ | 


‘\ 


33 South Sixth Street, 
Newark 7, New Jersey 


Visit us at the IRE Show— 
199 Broadcast Way 


Thal howe Hotmlic Kil, Spuitn'B ‘a Tnansiitn “ Oud Row— 


Products Company 


FIRST AND FOREMOST IN MINIATURIZATION 


Hermetic’s specialist-engineers can help you avoid trouble 
in all your hermetic sealing problems. Why not draw upon 
their knowledge and skill?...it covers the full range of 
matched glass or VAC-TITE* hermetic sealing for the most 
advanced components. 

Write us about your problem, and for your copy of our 
latest addition to the “Encyclopedia Hermetica.” You'll find 
it most complete and up-to-date. 


NEW STUDIO SYNC GENERATOR TG-2A (Field Generator is Type NEW COLOR FREQUENCY STANDARD MI-40201. 

TG-12A). Combines sync generator, dot generator, Genlock, grat- 3.58 mc color subcarrier used with sync generator 

ing generator, regulated power supply—on a single chassis. Auto- synchronizing function for color operation. A counter 

matic Changeover Switch MI-26289 (illustrated) is a companion' cluded to provide means for locking the sync generator -cure 
unit for convenient switching between two sync generators. subcarrier. 


NEW COLOR STABILIZING AMPLIFIER TA-7B. In the studio, it per- 
forms all normal Stabilizing Amplifier functions—plus improved 
operation with the Genlock. At transmitter, it provides the white 
stretch required for color operation. Corrects frequency response - 
for transmission losses. 


NEW PULSE DISTRIBUTION AMPLIFIER TA-4A. Regenerates de EW 
graded pulse signals. Restores rise time. Removes overshgots on nf 

spikes. Eliminates hum, surges, tilt. Provides sending-ena _— xte 
tion for better leng-tine performance. 


i 


NEW COLORPLEXER TX-1B combines on a single chassis all circuits NEW VIDEO SWITCHER MI-26277 
needed to produce a composite color signal from color primary sig- 
nals of the live camera, film camera, or color bar generator. New- 
est design features improved stability and retrace blanking. 


. Ideal for monitor swit@® ie 
announce booth, projection room, program consoles. . . , al 
monitors may be located. The inexpensive means for mod@mnizi"e > 
your present switching installation. ' 


NEW TV EQUIPMENT! 


...for better monochrome and colo 


tee; £ T FLAG GENERATOR, MI-40202A. Generates keying 
omple: yls ‘injecting subcarrier bursts into Colorplexer. Burst posi- 
Mepin isi) on, width, keying pulse amplitude are adjustable with high ; ; 
the col, cura A “must” equipment . . . and a companion to the RCA Illustrated here are a few of RCA’s new, improved 
lormmmavency Standard. video designs for monochrome and color operation 
— from the most comprehensive line of television 


equipment in the industry. 


Engineered in accordance with the best television 
practice, these units are designed for progressive 
TV stations looking for new ways to keep picture 
quality “up-to-the-minute.” They offer improved 
operating efficiency and economy. They save as 
much as 24 the rack space of previous designs. 


RCA improved Video Equipments are already in 
operation in well-known TV stations throughout 
the country—on both monochrome and color. For 
complete information on the entire line, call your 
RCA Broadcast Sales Representative. In Canada, 
write RCA Victor, Ltd., Montreal. 


VIDEO DISTRIBUTION AMPLIFIER TA-3A. Feeds up to 3 low- Free technical Prt “ee 


ince lines from single high- or low-impedance source. Has folders on RCA g* a , 
d low- and high-frequency response. 40-db isolation be- Video waits Sim * \ sd 
tput lines. Excellent linearity and gain characteristics. gine ; : 
good for color. ply tell your RCA | 
Broadcast Sales 4 
Representative the 


number (listed be- 


low). Ve - * ee 


Cat. No. 


TA-3A Video Distribution Amplifier B.2502 
TA-4A Pulse Distribution Amplifier B.2504 
TA-7B Color Stabilizing Amplifier B.86 
TG-2A Studio Sync Generator B.3400 
TX-1B Colorplexer B.878 
WA-8A Color Stripe Generator B.6067 
MI-26289 Sync Generator Changeover Switch B.3402 
M1-40201 Color Frequency Standard B.872 
MI-40202A —_ Burst Flag Generator B.874 


ied sigt tltten teed oe » 
= 


® 
ZLOR STRIPE GENERATOR WA-8A. Enables you to transmit 
Bt signals along with regular monochrome signal. Useful RADIO CORPORATION of AMERICA 


er adjustment throughout the program day. The inexpen- ENGINEERING PRODUCTS DIVISION CAMDEN. W.J. 
wst’’ for TV stations planning color. 


> a i ee ee ee 


Sales-building features include... 


e PRODUCT FINDING INDEX—lists thousands of 
electronic and allied products alphabetically, 
referring readers to classified listings of man- 
ufacturers’ names and addresses. 


e PRODUCT LISTINGS—a section listing elec- 
tronic products, names and addresses of 
manufacturers, and symbols to show the 
types of products they make. 


e ALPHABETICAL LIST OF MANUFACTURERS— 
lists over 4,000 manufacturers; more than any 
other directory of the electronic industries. 


e DIRECTORY OF ELECTRONIC DISTRIBUTORS— 
a complete geographical listing of distribu- 
’ tors, giving names, addresses and telephone 
numbers, alphabetically by states and cities. 


e DIRECTORY OF REPRESENTATIVES—gives the 
names, addresses and telephone numbers of 
representatives, arranged alphabetically un- 
der states and cities. 


e BRAND AND TRADE NAME INDEX—gives 
thousands of trade names of electronic and 
related products, alphabetically arranged for 
quick location of a manufacturer. 


e CONSULTING ENGINEERS—a section com- 
posed exclusively of active consulting engi- 
neers in the TV-radio-electronic field. 


* ENGINEERING SOCIETIES—this section gives 
the names and addresses of the organizations 
~ in or closely allied to the industry. 


Advertise tn 
THE 1955 ELECTRONIC 
INDUSTRIES DIRECTOIy 


to be published in the 
JUNE ISSUE of 


TELE-TECH 


& ELECTRONIC INDUSTRIES 


No other information source for the industry can metch 
this Directory nor is any as convenient or practical to use. 


How to advertise with Localizer Listings 


Federal Snock 
Federal Telecommun Labs <1 Natle 
Federal Telephone & Radio Co"Div Int'l Tel & Tel ¢ 
In the alphabetical index ; 100 Kingsland Rd Clifton NJ 


FREE ALPHABETICAL 
LISTINGS 


of over 4,000 manufacturers President—R S Perry 

listings are free to all elec- Vice Pres—G T Scharffenberger 

tronic manufacturers. Vice Pres-Apparatus Div—T M Douglas 

Vice Pres-Components Div—S J Powers 

Vice Pres & Wks Mgr-Comp Div—W P Maginnis 
Vice Pres-Dir Purchases—C G Sherwood 


Comptroller—R deF Osborne 
Treasurer—W E Ogilvie Jr 
EXECUTIVE & SALES General Sales Mgr—J A Frabutt 
PERSONNEL Components Sales Mgr—E W Butler 
Government Sales Mgr—J J McDevitt Jr 
Paid listings for manufac- Sales Mgr PTM & Wire Transm—W D Siddall 
facturers’ executive and Export Sales Mgr—A G Deane 


| ; Sales Mgr Service Parts—J C Giguere 

cin cea Mgr RR Industry Sales Org—T A Benner 

gional offices. Mgr Adv & Sales Promotion—Crump Smith 

; Selenium Rectifiers—Coaxial Cable 

Germanium Diodes 

Atlantic City-1IDS—Victor W Williams 5 Circle Drive 
Margate ATlantic City 2-7859 Covers Marylond- 
District of Columbia-Delaware (Counties of 

REPRESENTATIVES Kent and Sussex)-Virginia 

Boston-DS—Abbett & Hustis 1105 Commonweolth ) 


sales personnel may be fol- ¥ Mgr Mobile Radio Comm Dept—B J Donnelly 


Alphabetical arrangement Avenue Algonquin 4-8100 and 4-8101 Covers 
of cities in Localizer sec- 
tion makes it easy for buy- 


Maine-New Hampshire - Vermont - Massachusetts 
Rhode Island-Connecticut (except Counties 
Fairfield, New Haven and Middlesex) 
n-1S—Robert In Washin 


ers to find local representa- 
tive. These are paid listings. 


(Specimen listings on this page taken from 1954 Directory ) 


MANUFACTURERS’ beac. ee 
TUSCALOOSA 


DISTRIBUTOR LISTINGS *Allen & Jemison Co 8-2781 
IN DISTRIBUTOR DIRECTORY i ——___—______ 
| SYLVANIA 
In the Directory of Distribu- Distributors 
IN ALABAMA 
tors Manufacturers can show 
at the end of each state a Anniston—Radio Distributing & Supply Co 
Birmingham—Ack Radio Supply Cc 
list of manufacturers’ dis- Auto Service Co. 
—Clark & Jones 
tributors in. that state. List- —James W. Clary Co 
& —Electric Constructors, Inc. 
: tai a —Forbes Distributing Co 
ings are positioned on pri <dinsin Baad Gaahonen Ge. 


—Reid Distributing Co. 

Dothan—Hand Supply Co 

Mobile—Forbes Electronic Distributors, Inc. 
—Harris Supply Co 


ority basis. 


All such paid listings wil! —Nelson Radio & Supply Co. 
5 Montgomery—Nolin-Mcinnis Cc 
be set exactly as shown in —Teagve Hardware C 
9 Walther Brothers Co 
sample to the right. Tuscalooso—Allen & Jamison Co | 
————EE — _ —— — —- 


LOCALIZER LISTINGS 
FOR DISTRIBUTORS 
AND REPRESENTATIVE 


WEW YORK, Cont'd 
Sanford Elect 157 Chambers DI 9-0550 
Slate & Co 2755 Webster LU 4-0614 
Stan-Burn Radio 1697 Broadway CO 5-8138 
Sun Radio 122 “Duane BA 7-1840 

Superior Radio & TY 800 W 20 CH 7-1234 


President—Nothaniel K Herbert EXECUTIVE & SALES 
Vice Pres & Gen Mgr—Doavid Harr PERSONNEL 
Vice Pres chg Sales—John M Meye 
-ontroller—Stanley S Jones Names may be listed her to 
Credit Mgr—Michoel Haggerty 
Crs CovntensanaiWm Sulloes quicken sales contacts 
Warehouse Mgr—James Q Smith 
Principal Lines Carried 
Amphenol ¢« Astatic * Atlos ¢ Belden * Capitol ¢ LINES CARRIED 
CBS-Hytron * Centralob * Cornell-Dubilier © Ev 
eready ¢ gps Electric * Hallicratiers * IRC « May be listed here to w 
Jensen © JFD «© Kester © Littelfuse * Mollory * : : 
Masco ¢ Merit © National Union © Radiart « €:: availability of ¢ : 
RCA tubes * Recoton * Regency * Shure ° brands or types of pro: «ts 
Simpson * Sprague * Toco * Ward * Webcor ° 
Weller y 
a AREA SERVED 
Through its store and worehouse in New York, Su 
perior Radio serves TV-electronic customers in all " 
parts of the country. When you “get it from Su May be defined in ord © 
perior, your selection is facilitated ond your reach and serve more © 's 


service expedited by a comprehensive catalog show- 
ing the mojor lines handled 


in this expanding field. 


= 


he Localizer Index 
orks for YOU 


Paid Localizer Listings localize 
your selling. It’s a sales-build- 
ing, cost cutting feature because 
it speeds up contacts between 
buyers and sellers. Localizer Ads 
cut down on correspondence, 
phone calls, red tape, increase 
inquiries, speed service to the 
customer. 


AN INEXPENSIVE SALES PUNCH 


Localizer Listing Ads are avail- 
able by the inch—first inch $30, 
each additional inch or fraction 
thereof, $25. 


(Sample listings shown at 
the left are specimens. They 
are not intended to imply 
that space has been or- 
dered by these companies.) 


ABOLS may be used after the name 
each city to indicate the type of repre- 
tative or distributor in a _ particular 
a 


.. Distributor Sales 

. Industrial Sales 

. Indus. & Distr. Sales 
. Distributor 

.. Branch Office 

- Government Sales 

. Representative 
E.. Sales Engineer 


rzwaegogdunrv 


How and why Localizer Space should be used by: 


DISTRIBUTORS REPRESENTATIVES 
Alphabetical ° names ot bay, personnel 
List of + intel ofees ond ae 
Manufacturers iiedeie wee 
In the in pate distribution, a personnel 
Directory of * statewide list of distribu-| © area served 
EI nic tors in boxes with logo-f« branches ahd services 
ectro types positioned at the end] ¢ speed-up sales contacts 
Distributors of each state listing = encourage local buy- 
In the pr area mT hte 
Directory of . Se eae ee 
Electronic * speed up local inquiries 
Representatives : lst hey. ssamy * foutes, 
: es 


1954. 


Now ...a BIGGER buying audience 


for your directory advertising ... 


—INCREASED CIRCULATION OF 27,000 


The 1955 June Electronic Industries Directory is guaranteed to 
be in the hands of the industry's 27,000 top-level engineering 
personnel responsible for the design, specification and purchase 
of electronic equipment . . . the regular readers of TELE-TECH. 
This represents an increased distribution of 6,000 or 29% over 


Get EXTRA sales punch with display advertising 


Strengthen your editorial and localizer listings with your most 
effective display advertisements. The June Directory issue offers 
a great opportunity to present as many additional sales mes- 
sages as desired. Display ads strategically positioned and per- 
fectly timed will reach and sell the greatest number of buyers in 
your market when they are ready and looking to buy. 


Remember your ads will sell for you throughout the year as the 


Directory issue is kept and referred to by the buyers of electronic 


equipment all year long! 


RESERVE YOUR ADVERTISING SPACE TODAY! 


DE NEMOURS & CQ 


| 
| | ATORIES e LEAR, INC 
! 


| WESTINGHOUSE E 


DUMONT CORP. e ¢ 


OCKHEED AIRCRA 


ERICAN AVIATIO 


ONSOLIDATED VULT, 
LECTRIC BOAT CO. e 
ILLINOIS BELL TELEPHONE CO. e ... 
STEWART WARNER CORP. e TELETYPE CQg 
ONSANTO CHEMICAL CO. e ee 
SERVEL INC. e FRUEHAUF TRAI 
INEW YORK CENTRAL R. R. CO. 


AMERICAN TELEPHONE & 1 


EASTMAN KODAK COMPANY 


fimerican Beauty ELECTRIC SOLDERING IRONS 


are making “connections where they count” on the finest radio, 


TV, electronic, telephone and aviation equipment. 


Since 1894—American Beauty Electric Soldering Irons have 


been the standard for dependability, durability and efficiency. 


They are made in many sizes to fit all requirements, but in only 


one quality—the best! 


We also manufacture and stock a wide variety of soldering 
tron tips in special shapes and sizes. Tell us your requirements. 


Write for Descriptive Literature 


AMERICAN ELECTRICAL HEATER COMPANY ‘retin 
| aan DETROIT 2, MICHIGAN \/ 
| 122 For product information, use inquiry card on last page. 


Parabolic Reflector 
(Continued from page 77) 


ences the second of the two he 
characteristics of such a reflecto: 
reduction of background nois 
the physical shielding of the m 
phone from interfering sounds o 
nating behind the _ reflector. 

deeper the parabolic, the mors 
microphone is shielded from i: 
fering sounds. It is therefore ap 
ent that the parabolic reflecto: 
help the signal-to-noise ratio in 
ways, by increasing the signal 

by reducing the noise. 

The shape of the reflector is 
scribed by the equation for a p 
bola, y* = kx. The selection of 
value of the constant k determ 
the flatness or depth of the para! 
which influences the degree 
shielding from unwanted sounds 
reflector will afford the microph: 
A family of parabolas show 
values of k from 1 to 50 is show: 
Fig. 2. The parabolic reflector 


——______—___——. 44 — - 


Fig. 4: Parallel rays entering parabola 


have used is described by a value 
k = 25. A value of k = 12 has be 
used by others with satisfaction. 

For structural strength of the : 
flector, it is desirable to have 
rolled edge. This gives great rigid 


with insignificant increase in weig! 


The aluminum used was 0.064 
thick, although rigidity is the c 
trolling factor. To reduce the i 
evitable resonant effect, the ba 
was covered with several coats 


automobile undercoat, until tappi! 


the reflector yielded only a d 


thud. Without such deadening, win 


or slight shocks would elicit a rin 
ing at its resonant frequency. 
The gain at the high frequenc 
is higher than at the mid-frequen 
region when the microphone di 
phragm is on the axis exactly at t 
focal point. Moving the micropho 


slightly from the focal point di 
criminates against the highs a1 
thus the response can be flatten: 


by a slight defocusing. 
The directivity, of course, is 
function of frequency. At the ve 
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617-BR AUTOMATIC BALANCE CONTROL 
FOR ALL COLORPLEXERS 


(Regardless of Manufacture) 


An ingenious circuit locks the entire encoding 
equipment in balance within 20 seconds after 
being turned on. Thereafter balance is held 
under even the most difficult operating condi- 
tions. 


302-AR DRIVE GENERATOR 


Small, portable, inexpensive unit. Provides hor- 
izontal blanking, horizontal sync, vertical drive 
and burst flag for driving most signal generating 
equipment where standard sync is not available. 


rELE-TECH & ELECTRONIC INDUSTRIES * 


609-ER AUTOMATIC BALANCE 

CONTROLLED COLORPLEXER 

The only colorplexer which incorporates Avuto- 
matic Balance Control. Eliminates all drift 
problem. Colorplexer automatically and_in- 
stantaneously in balance at all times. 


= & 


a Hag 
| 1041-8R STAIR STEP 


1071-AR 


OSCILLOSCOPE CAMERA 


March 


% 


1070-BR MULTI-BURST 
MODEL 1521-A FREQUENCY GEN. 
VIDEO TRANSMISSION TEST EQUIPMENT 
Provides stairstep, window and multiburst signals. 
Now in wide use by the leading TV stations, 
networks and common carriers. Checks video 
facilities for color and monochrome. Polaroid 
camera recording. 


wn a 
es 
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700-A 3V COLOR FILM CHAIN 


Finest in quality, lowest in price. 3V provides 
greatest latitude in selection of color films. De- 
signed specifically for broadcast application, 
requires little space. Multiplexes 35 of 16mm 
film, slides, opaques. 


636-B CHROMALYZER 


Portable Precision Color Bar Generator for check- 
ing color broadcast studio and transmission 
facilities, receivers and monitors. Can be tied 
into a system. Provides complete composite color 
signals at 100 or 75% chroma. 


For product information, use inquiry card on last page. 


Sales-building features include... 


e PRODUCT FINDING INDEX—lists thousands of 
electronic and allied products alphabetically, 
referring readers to classified listings of man- 
ufacturers’ names and addresses. 


e PRODUCT LISTINGS—a section listing elec- 
tronic products, names and addresses of 
manufacturers, and symbols to show the 
types of products they make. 


e ALPHABETICAL LIST OF MANUFACTURERS— 
lists over 4,000 manufacturers; more than any 
other directory of the electronic industries. 


e DIRECTORY OF ELECTRONIC DISTRIBUTORS—. 
a complete geographical listing of distribu- 
’ tors, giving names, addresses and telephone 
numbers, alphabetically by states and cities. 


@ DIRECTORY OF REPRESENTATIVES—gives the 
names, addresses and telephone numbers of 
representatives, arranged alphabetically un- 
der states and cities. 


e BRAND AND TRADE NAME INDEX—gives 
thousands of trade names of electronic and 
related products, alphabetically arranged for 
quick location of a manufacturer. 


e CONSULTING ENGINEERS—a section com- 
posed exclusively of active consulting engi- 
neers in the TV-radio-electronic field. 


e ENGINEERING SOCIETIES—this section gives 
the names and addresses of the organizations 
- in or closely allied to the industry. 


MANUFACTURERS’ 
DISTRIBUTOR LISTINGS 
IN DISTRIBUTOR DIRECTORY 


In the Directory of Distribu- 
tors Manufacturers can show 
at the end of each state a 
list of manufacturers’ dis- 
tributors in that state. List- 
ings are positioned on pri- 


ority basis. 


All such paid listings will! 
be set exactly as shown in 


sample to the right. 


reduertise tu 


THE 1955 ELECTRONIC 


(Specimen listings on this page taken from 


to be published in the 
JUNE ISSUE of 


TELE-TECH 


& ELECTRONIC INDUSTRIES 


No other information source for the industry can mc! 


this Directory nor is any as convenient or practical to use. 


How to advertise with Localizer Listings 


FREE ALPHABETICAL 
LISTINGS 


In the alphabetical index 
of over 4,000 manufacturers 
listings are free to all elec- 
tronic manufacturers. 


EXECUTIVE & SALES 


PERSONNEL 
Paid listings for manufac- 
facturers’ executive and 


sales personnel may be fol- 
lowed by brand names, list 
of products, branch or re- 
gional offices. 


REPRESENTATIVES 


Alphabetical arrangement 
of cities in Localizer sec- 
tion makes it easy for buy- 
ers to find local representa- 
tive. These are paid listings. 


Federal Snock 

Federal Telecommun Labs e 

Federal Telephone & Radio Co~ Div Int'l Tel & “Tel C 

100 Kingsland Rd Clifton NJ 

President—R S Perry 

Vice Pres—G T Scharffenberger 

Vice Pres-Apparatus Div—T M Douglas 

Vice Pres-Components Div—S J Powers 

Vice Pres & Wks Mgr-Comp Div—W P Maginnis 

Vice Pres-Dir Purchases—C G Sherwood 

Comptroller—R deF Osborne 

Treasurer—W E Ogilvie Jr 

General Sales Mgr—J A Frabutt 

Components Sales Mgr—E W Butler 

Government Sales Mgr—J J McDevitt Jr 

Sales Mgr PTM & Wire Transm—W D Siddall 

Export Sales Mgr—A G Deane 

Mgr Mobile Radio Comm Dept—B J Donnelly 

Sales Mgr Service Parts—J C Giguere 

Mgr RR Industry Sales Org—T A Benner 

Mgr Adv & Sales Promotion—Crump Smith 
Selenium Rectifiers—Coaxial Cable 

Germanium Diodes 
Atlantic City-IDS— 


District of Columbia-Delaware 
Kent and Sussex)-Virginia 
Boston-DS—Abbett & Hustis 1105 Commonwe 

Avenue Algonquin 4-8100 and 4-8101 Cc 


(Counties 


Rhode Island-Connecticut (except Counties 
Fairfield, New Hoven _ henge age 
ston-IS—Robert W Washin 


1954 Directory ) 


Victor W Williams 5 Circle Driv 
Margate ATlantic City 2-7859 Covers Marylond- 
of 


Ith 
ers 
Maine-New Hampshire - Vermont -Massachuset! 


beetle, ee NEW YORK. Cont'd LOCALIZER LISTINGS 
TUSCALOOSA Sanford Elect 157 Chambers DI 9-0550 FOR DISTRIBUTORS 
Allen & Jemison Co 8-2781 Slate & Co 2755 Webster LU 4-0614 AND REPRESENTATIVE 
Stan-Burn Radio 1697 Broadway CO 5-8138 
[ SS en Sun Radio 122 ‘Duane BA 7-1340 
Superior Ra “~ & TV 800 W 20 ~ 7-1234 
SYLVANIA ivesididad.-albadiak X Siotans EXECUTIVE & SALES 
| Distributors a re & Ge Hn Pe ts: Ho PERSONNEL 
| IN ALABAMA controller—Stanley S Jone Names may be listed h« 
-redit Mgr—Michoel Moggert 
Anniston—Radio Distributing & Supply Co Ch ef Counterman—Wm Bullock quicken sales contocts 
Birmingham—Ack Radio Supply Cc Warehouse Mgr—James Q Smith 
Auto Service Co. Principol Lines Carried 
—Clark & Jones Amphenol © Astatic * Atlas * Belden * Capitol » LINES CARRIED 
—James W. Clary Co CBS-Hytron * Centralab © Cornell-Dubilier © Ev 
—Electric Constructors, Inc. eready * General Electric * Hallicrafiers © IRC May be listed here to 
—Forbes Distributing Co. ensen * JFD © Kester © Littelfuse * Mallory ° ilabilit or 
—lLong Lewis Hardware Co. Masco * Merit * National Union ¢ Radiart « the availability of ¢ 
—Reid Distributing Co. RCA tubes © Recoton * Regency * Shure * brands or types of pro 
Dothan—Hand Supply Co Simpson * Sprogue * Toco * Ward © Webcor ° 
Mobile—Forbes Electronic Distributors, Inc Weller 
—Harris Supply Co Area Served s 
—Nelson Radio & Supply Co. Through its store and warehouse in New York, Su AREA SERVED 
Montgomery—Nolin-McInnis Cc perior Radio serves TV-electronic customers in all 
—Teagve Hardware Cc parts of the country. When you “get it from Su May be defined In ord 
Walther Brothers Co perior, your selection is facilitoted ond your reach and serve more © 
Tuscalooso—Allen & Jamison Co. service expedited by a comprehensive catalog show- in this expanding field. 
lincthdeialaencnsie ee ae ing the mojor lines handled 


INDUSTRIES DIRECTORY 


ts 


he Localizer Index 
orks for YOU 


Paid Localizer Listings localize 

your selling. It’s a sales-build- 
match ing, cost cutting feature because 
it speeds up contacts between 
buyers and sellers. Localizer Ads 
cut down on correspondence, 
phone calls, red tape, increase 
inquiries, speed service to the 
customer. 


AN INEXPENSIVE SALES PUNCH 


Localizer Listing Ads are avail- 
able by the inch—first inch $30, 
each additional inch or fraction 
thereof, $25. 


(Sample listings shown at 
the left are specimens. They 
are not intended to imply 
that space has been or- 
dered by these companies.) 


INGS 
ORS 
\TIV 
ALES 
\BOLS may be used after the name 
d her to each city to indicate the type of repre- 
cts tative or distributor in a_ particular 
a 
ED . Distributor Sales 
™ . . Industrial Sales 
S Sericle >. . Indus. & Distr. Sales 
send uele ). . Distributor 
).. Branch Office 
/.. Government Sales 
D .. . Representative 
orde to . Sales Engineer 
re ° 
eld. 


How and why Localizer Space should be used by: 


MANUFACTURERS DISTRIBUTORS REPRESENTATIVES 
tn the Fe ee rerene : 
> 
Alphabetical “FS Remae st hey personnel 
List of : . Incal ofces oe “Reps” 
Manufacturers Sanches lea” by 
In the te pinpoint distribution, in-} ¢ to give personnel 
Directory of + eet: Sbiel dation ls ane’ semet 
tors in boxes with logo-] * branches ahd services 
Electronic types positioned at the end] © speed-up soles contacts 
Distributors . each state listing = encourage local buy- 
in the | Sie 
ot of ° ot end walle ap Ries 
ectron ¢c ‘ : - vp es 
Representatives . += gy ood e~s fechities 
pe waa carried, territories 


Now ...a BIGGER buying audience 


for your directory advertising .. . 


—INCREASED CIRCULATION OF 27,000 


The 1955 June Electronic Industries Directory is guaranteed to 
be in the hands of the industry's 27,000 top-level engineering 
personnel responsible for the design, specification and purchase 


of electronic equipment . . . the regular readers of TELE-TECH. 
This represents an increased distribution of 6,000 or 29% over 
1954. 


Get EXTRA sales punch with display advertising 


Strengthen your editorial and localizer listings with your most 
effective display advertisements. The June Directory issue offers 
a great opportunity to present as many additional sales mes- 
sages as desired. Display ads strategically positioned and per- 
fectly timed will reach and sell the greatest number of buyers in 
your market when they are ready and looking to buy. 


Remember your ads will sell for you throughout the year as the 
Directory issue is kept and referred to by the buyers of electronic 
equipment all year long! 


RESERVE YOUR ADVERTISING SPACE TODAY ! 


Type H-14 Signal 
Generator 


Type H-16 Standard 
Course Checker 


when there’s 


ERROR- 


| you can rely on ARC Test Equipment! 


Unerring precision is yours in the ARC Type H-14 
Signal Generator! For either pre-flight or bench 
checks, this instrument tests all ARC Omni and 
Localizer Receivers with vital accuracy and speed. 
The H-14 clears one unit or a complete squadron 
...in under sixty seconds! 

Checking up to 24 omni courses, to-from and 
flag-alarm operation, omni course sensitivity, cali- 
bration accuracy and left-center-right on localizer, 
the versatile H-14 also may be used to transmit 
voice instructions to pilots along with test signals. 

ARC supplies the watchdog H-16 Standard 
Course’ Checker for exact course accuracy and 
phase measurement checks on the H-14, or any 
other omni signal generator. Both instruments 
available from factory only. Write for literature. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers @ 900-2100 Mc Signal Generators e UHF and VHF 
Receivers and Transmitters @ 8-Watt Audio Amplifiers e 10-Channel 


i 
| 


| 
{ 
| 
| 
| 
i 
| 
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Isolation Amplifiers @ LF Receivers and Loop Direction Finders 


margin for 


| 


Parabolic Reflector 
(Continued from page 122) 


low frequencies, say 100 cps, the rx 
flector is so small compared to tl! 
wavelength that the device is esser 
tially non-directional. At highs 
frequencies the system is quite d 
rectional. A 44-in. parabolic at 40( 
cps would be 6 db down at approx 
mately 30° off the axis. 

Though the crystal microphon 
normally supplied with the Minita; 
is well suited for domestic voice r¢ 
cording, the basic element of 
crystal microphone is subject t 
both heat and moisture so we hav 
found it advisable to use dynami 
microphones in warm, humid cli 
mates. It is true that there are nev 
ceramic microphones now availabl 
as well as crystal microphones 
which will withstand much highe: 
temperatures. The crystal micro- 
phone, being a capacitive device, will 
permit fairly long cable leads pro- 
viding the capacitance of the cable 
is not too high. It is to be noted that 
on long cable lengths there is no 
frequency discrimination because o! 
the capacitance, but there is an at- 
tenuation of the overall signal. It is 
also for this reason that the dynamic 
microphones lend themselves bette: 
to field use. 

The pre-amplifier utilizes a single 
stage built around a type 1U5 pen- 
tode. (See Fig. 3.) Transformer- 
coupled input allows proper match- 
ing for both crystal and dynamic 
microphones. A two-stage monitor- 
ing amplifier drives a pair of head- 
phones which enable the operatat to 
hear what is being picked up with- 
out turning the recorder on. The 
usual operation would call for much 
listening and selection, but only a 
small amount of actual recordihg 
The headphone level is also an in- 
dication of proper recording level 
Adjusting the volume control fo: 
comfortable headphone level feeds 
proper signal level to the Minitaps 
recorder also. 

Pre-amplifier power is supplied by 
self-contained batteries. Power fo: 
the three 50 ma. filaments and _ the 
pilot lamp is supplied by two stand- 
ard size flashlight cells connected. it 
parallel and supplying 210 ma. Plat« 
power is supplied by two 67% \ 
Burgess XX45 batteries in series. 

The 1U5 tube in the pre-amplifie: 
should be carefully selected to mihi- 
mize noise and microphonics. The 
filamentary type of tube is, of course 
not the best in this position, but we 
found that a moderate amount ol 
selection brought the noise level 
down to within a very few db o! 
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Sylvania 


2 Vo Watts 


—hew derating 


2N68 (PNP) 
2N95 (NPN) to 40 db. 


Also available 
a in commercial quantities 
Silicon Junction Diodes—1N137A 


Sylvania Transistors 
— for military, industrial, and 
commercial applications. Avail- | 


Pow er Transistors cee able in commercial quantities. 


High-Gain, Low Frequency— 

2N35 (NPN)—2N34 (PNP)— 
low to medium 
power—use as a 
high-gain audio 4 
amplifier—gains § 
up to 40 in ground- 
ed emitter circuit. 


High-Power, Low Frequency— 
2N68 (PNP)—2N95 (NPN) in- 
creased power ratings—use for 
high current, low voltage appli- 
cations (6-24 volts power 
supplies). 


High Frequency—2N94 (NPN) 
—2N94A (NPN)—high alpha 
(over 0.95) —low base resistance 
and collector capacitance—typi- 
cally 1500 ohms uufd—gains up 


dissipate 2 watts in free air, 
have low thermal inertia 


New Sylvania design developments achieve low thermal 
inertia and increased ratings in the Sylvania Power 

7 Transistors 2N68 and 2N95. Dissipation of 214 watts in 
free air reflects a full watt increase over previous ratings. 
Power dissipation up to 5 watts is possible with an 
external heat sink. 


With Sylvania’s new design heat is conducted quickly 
s away from active elements. Resulting low thermal 

: inertia improves performance stability over a wider 
range of operating temperatures. Operated as a Class A 
amplifier the 2N68 or 2N95 provides a minimum power 
gain of 20 db. 


“Another reason why it pays to specify Sylvania”’ 
SyLvania ELeEctric Propbucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Building, St. Catherine Street, Montreal, P. Q. 


¥ SYLVANIA 


n—_" — -<— ira 
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—1N138A and allied types— 
high back resistance at high 
operating temperatures. 


Silicon Point-Contact Diodes— 
1N193, 1N194, 1N195, 1N196— 
specifically de- 
signed for comput- 
er and high tem- 
perature genera] 
purpose applica- 
tions. Excellent 
transient response 
(0.1 u sec.) 


For your semiconductor require- 
ments, check Sylvania first. Use 
this convenient form to indicate 
your interests and address it to 
Department C20R. 


f= = et 2 SE A ee a 


For product information, use inquiry card on last page. 


Dept. C40R 

Sylvania Electric Products Inc. 

1740 Broadway, New York 19, N. Y. 
Gentlemen: Please forward additional in 
formation on the items checked below: 


Transistors Silicon Diodes 
O High Power O Point Contact 
O High Gain O Junction 

O High Frequency 

Name 

Address 

City 

Zone. State 


LIGHTING ® RADIO ¢® ELECTRONICS ¢ TELEVISION * ATOMIC ENERGY 
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TYPE RH Ml 


conditions. 


Completely welded from terminal to terminal 


vapor and gases. 


Three wattage ranges: RH-25, 
RH-50, 50 watts; RH-250, 250 


WRITE FOR BULLETIN No. R-21 


1304 28th AVE., PHONE 2139 
Columbus, Nebraska, U.S.A. 


NIATURE 


POWER RESISTORS 


For all applications where the equipment must survive the most 
severe environmental, shock, vibration, humidity and temperature 


. Silicone sealed in a 
die-cast black radiator finned housing and mounts on sub-panel 
for maximum heat dissipation. Impervious to moisture, salt ions, 


25 watts; 
watts. 


e Temperature coefficient 0.00002 Deg. C 
e Ranges from 0.1 ohm to 55,000 ohms depending on type 
e Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3%, 3% 


Conform to Applicable JAN and MIL Specifications 


DALE PRODUCTS, Inc. Sendher Sep. 


1270 Broadway, 


New York 1, N.Y. 


TRA LOW cr 


cl 
WE ARE SPECIALLY ORGANIZED cn 
TO HANDLE DIRECT ORDERS OR C2 
ENQUIRIES FROM OVERSEAS C22 
SPOT DELIVERIES FOR U.S. C3 
BILLED IN DOLLARS— ¢33 
SETTLEMENT BY YOUR CHECK C4 
CABLE OR AIRMAIL TODAY C44 


HALIO) 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND 


‘MX and SM’ SUBMINIATURE CONNECTORS 


N E Constant 50-63-70 impedances 


CABLES: TRANSRAD, LONDON 
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Parabolic Reflector 

(Continued from page 126) 
standard amplifiers used in our { 
recording system. 

The Minitape was designed o1 
nally for close talking speech 
cording. Its general application 
for news reporting wherein the 
cording level was fairly const: 
and distant microphone _pick- 
were not required. Based upon 
experience in ornithological reco: | - 
ing, the Stancil-Hoffman Corp. } js 
designed a compression record 
amplifier which uses a transfor 
input for low impedance mic:»- 
phones and offers an additional 20 
db or so gain. We have found that 
in our field recording, on a one man 
operation set-up, it is not conven- 
ient to ride gain and watch volume 
indicators along with the many 
other operations. We suggested that 
as much compression as practical 
incorporated in the amplifier with- 
out deterioration of quality or ob- 
jectionable “thumping” as the com- 
pression releases. Based upon the: 
requirements, the manufacturer has 
made a compression §  amplifi 
which, with an increase of 30 db of 
signal, will compress as much as 25 
db. A practical example of what this 
means in practice is demonstrated 
by talking and recording in a normal 
tone of voice 15 ft. from the micro- 
phone and walking directly into the 
lip distance of the microphone. The 
apparent recording level is approxi- 
mately the same. 


D 


Radar Sea Clutter 
(Continued from page 118) 


the dispersion is about 5 feet. Thus 
the 15 foot and 5 foot lines of Fig 
4 approximate the -+o and 
lines respectively, for the 10-foot 
mean wave height line. 

Figs. 1, 3, and 4 give a very con- 
densed and simplified summary of 
some of the statistical characteris- 
tics of a low-velocity, wind-di 
turbed water surface that may he 
to serve as a basis for formulati 
an adequate theory of radar s 
clutter. It must be remember 
however, that the figures show tl! 
results of measuring methods th 
are different and may not all yie 
results that are accurately applic 
ble to the sea clutter problem. ! 
consideration has been given 
foam and spray that may be of it 
portance in producing radar s 
clutter, particularly at high wi 
velocities. 

Fig. 5 is a semiquantitative ave 
age curve relating clutter cross se 
tion area per unit area of water su 
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TRIAD 
ISOLATION 
TRANSFORMERS 


ILABLE FROM STOG 
YOUR TRIAD JOBB 


olation Transformers ag 
pcially designed for iso 
ry test equipment... 
pn of line disturbanc¢ 


of undesired grou 


ideal for use in sc 


pnstruction featur 
@reatment, liberal 


erials and static 
m performance 


Type List V.A. Input Output 
No. Price Output Volts Volts 
N-51X $ 5.95 35 115 115 
N-52M 32.50 350 115 95-100-105- 
With switch 110-115-120- 
i and meter 125-130 
N-53M 12.75 85 115 115 
N-54M 14.30 150 115 115 
7 N-55M 25.30 250 115 115 
N-57M 40.75 500 115 115 
N-59M 67.20 1000 115 115 
{ tN-60 130.00 2000 230/115 230/115 


tSpecial case. 


(AlRp 


} TRANSFORMER CORP 
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Radar Sea Clutter 
(Continued from page 128) 


face (c°) for various vertical angles 
of a microwave antenna beam (Q). 
Sea clutter actually fluctuates rap- 
idly and irregularly. The average 
curve shown is quite speculative 
and is based on data from reference 
2 and incomplete unpublished Naval 
Research Laboratory data. The 0 

90° point corresponds to an airborne 
radar looking directly down towards 
the water surface (See Eq. 2). The 
two © = 0° points correspond to a 
very low altitude radar looking 
towards the horizon (See Eq. 1). 
The left 0° point is for a low 
altitude radar looking downwind 
and the right +-0° point is for the 
upwind case. The figure shows ¢o° 
to tend to level off in the region 
between 15° and + 45°. However, 
the upwind region appears to be 
3 db to 10 db higher than the down- 
wind region. Examination of a wave 
profile, such as that shown in Fig. 2, 
leads one to feel that there should 
be more energy scattered back 
when looking upwind than when 
looking downwind due to the great- 
er slopes in the upwind direction. 

In Fig. 5 it is evident that o° tends 
to become very small at +0° is 
approached as would be expected 
because of the surface null created 
by cancellation of the direct and 
reflected waves at the water sur- 
face. It is in this region where sea 
swell, caused by distant winds, may 
enter to bring the chop, caused by 
local winds, up out of the surface 
null and into the radar beam. 

The maximum value of o° is 
reached in the region around 90°. 
With very calm water, where there 
is specular reflection from a large 
area, it is possible for o° to be con- 
siderably greater than unity. The 
width of the build-up portion of the 
curve in the region around 90° is 
less for low wind velocities and 
greater for high winds. Fig. 5 is 
roughly correct for a horizontally- 
polarized, three-centimeter-wave- 
length radar looking at a water 
surface disturbed by a 15-knot 
wind. A 20-knot wind might move 
the solid portion of the curve about 
5 db higher and possibly lower the 
peak by about the same amount. 
The solid portion of the curve for 
a 10-centimeter radar would lie 
perhaps roughly 5 db lower than 
the 3-centimeter case under the 
same wind conditions. For a quite 
calm sea, horizontal polarization 
gives less sea clutter than vertical 
polarization. As the wind -velocity 
increases, the difference becomes 
less marked, particularly for angles 


“Job Packaging” 


is the COMPLETE ANSWER 


Supply Prodelin with only your 
specitications, and Prodelin will de 
liver a complete antenna system - 
systemized to your particular job 
with matched components and in 
stallation-ready at your site, whe: 
you need it! 
ANTENNA SYSTEMS AND TOWERS 
ANTENNAS: 
® Parabolic (dipole feed) @ Off-se! 
Feed (horn feed) ® Cavity Fed 
Corner ® Horn ® Yagi ® Colinec: 
ANTENNA ACCESSORIES: 
® Pipe, Tower & Star Mounts ® De 
icing Kits 
COAX: 
® Line © Couplings @ Elbows ® 
Fittings © Adapters ® Assemblie 
©@ Hangers ® Dehydrators 
TOWERS: 
® Semi-Portable All Aluminum. 


Visit Us at the 1.R.E. Show Booth 39° 
WRITE FOR SPECIFIC INFORMATION 


PRuodeliia Iu 


307 Bergen Ave. 
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HF NM-208, 150ke to 25me 

Commercial Equivalent of 
AN/PRM-1A.. Self-contained 
i ere A.C, upety optional. 
neludes standard broadcast 
band, radio range, WWY, ond includes FM and TV bands. 
| communications frequencies. 


Has BFO 


-«« Very Low Frequencies 


RADIO INTERFERENCE 
and FIELD INTENSITY « 


measuring equipment 


Stoddart NM-10A + 14ke to 250ke 
z Commercial Equivalent of AN/URM-6B 
VERSATILITY... 


. The NM-10A is designed to meet the most exacting labora- 
tory standards for the precise measurements, analysis and interpretation of 
VLF radiated and conducted radio- frequency signals and interference. 
Thoroughly portable, yet rugged, the NM-10A can be supplied with acces- 
sories to fulfill every conceivable laboratory and field requirement. 
EXCELLENT SENSITIVITY. ..The NM-10A sensitivity ranges from one micro- 
volt-per-meter to 100 microvolts-per-meter, depending upon whether rod 
or shielded loop antennas or line probe are used. 

ACCURACY... Each equipment is “hand calibrated” in the Stoddart Test 


Laboratories by competent engineers. This data is presented in simplified 
chart form. 


DRIPPROOF. . . Sturdy dripproof construction allows long periods of opera- 
tion in.driving rain or snow. without adverse effects. 


FLEXIBLE POWER REQUIREMENTS ...The ac power supply permits opera- 


tion from either 105 to 125 volts or 210 to 250 volts ac, at any frequency 
between 50 cps and 1600 cps. 


Stoddart RI-FI* Meters cover the frequency range 14ke to 1000mc 


VHF UHF 

NM-30A, 20mc to 400mc NM-50A, 375mc to 1000mc 
Commercial Equivalent of Commercial Equivalent of 
AN/URM-47.. Frequency range AN/URM-17. Frequency range 
includes Citizens band and 
UHF color TV band. 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-6 Santa Monica Blvd., Hollywood 38, California « Hollywood 4-9294 


For product information, use inquiry card on last page. 
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Radar Sea Clutter 
(Continued from page 128) 


greater than a few degrees. 

The rather meager data give 
the general nature of radar sea t- 
ter itself are brought together 
in hope that it will stimulate 
oreticians and experimentalist 
solve the riddle of the interrelat »- 
ship. Ament!® !? and Eckart! 
made initial contributions in 
field. However, the magnitude of 
the problem yet to be done is © |] 
summarized by Ament, who 5 
“The problem of calculating te 
electromagnetic effect of suri cx 
roughness is one of combining «o- 
lutions of Maxwell’s equations » ith 
a statistical description of the rough 
surface. For the sea surface, there 
currently appears to be no statis- 
tical description sufficiently detailed 
to explain certain radio and racar 
measurements. In adddition no 
mathematical method is currently 
available for predicting the effect 
of any statistically described sea on 
radio propagation.” 


References 
1. M. Katzin, “On the Phenomenology of a 
Clutter,”” Unclassified Reprint from the Report 


of Naval Research Laboratory Progress; Nov 
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E. Kerr, “Propagation of Short Radio 
ame. ” McGraw-Hill Book Company, I 
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527; 1951. 

3. U. S. Navy Hydrographic Office, “Tex 


niques for Forecasting Wind Waves and Swe 
H. O. Pub. No. 604, Washington, D. C.; 1951 
4. E. O. Hulburt, ‘The — ation of Light 
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C. Cox aa W. Munk, “The Measurement 
P the Roughness of the Sea Surface from Ph 
graphs of the Sun’s Glitter, Part II, the Re- 
sults,” Air Force Tech. Report No. 3, Scripps 
Institution of Oce oweeny, LaJolla, Califor 
nia; August 28, 1953 
6. A. Schooley, “A Simple Optical Met 
for Measuring the Statistical Distributior 
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7. R. C. Russell and Db. H. Macmillan, ‘ 
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N5. HB. $ chooley, ‘ . Distribution 
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at 35th Annual Meeting of the Am. Geophys 
Union, Washington, D. C.; 1954. 

, Putz, “Statistical Distribution 
Ocean Waves,” Transactions, Am. Geophys 
Union, Vol. 33, pp 685-692: October 1952 
10. W. S. Ament, “Toward a Theory of 
flection by a Rough Surface,” Proc. I.R 
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11. Carl Eckart, “The Scattering of Sound fr 
the Sea Surface,’ J. Acoust, Soc. A., Vol. 
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. Ament, “Application of a Wier 
Hopf i — to Certain Diffraction Pr 
lems,” Report No. 4334, U. S. Naval Resez 
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This paper was presented at the Nati 
Electronics Conference, Oct. 1954, held 
Chicago. 


Microwave Accelerator 

High Voltage Engineering Co 
manufacturer of Van de Graaff p: 
ticle accelerators, has claimed 
first microwave linear accelerator « 
fered commercially. The initial mo: 
is a radiation-producing machine 
signed especially for operation 
the 4 to 7-million volt range. 
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1000 


1500 2000 2500 


amplifier klystrons 
in CW operation 


225-3000mc* 


FREQUENCY 


* Pulse ratings many times CW ratings are available on most 


Eimac klystrons, 


Eimac amplifier klystrons are performance proved 
in extended range UHF and microwave communications systems 


Eimac amplifier klystrons, performance proved 
in high power extended range microwave 
communications systems, now cover the spec- 
trum from 225-3000mc. The Eimac 3K50,000L 
series, with 10kw/CW power output, power 
gains of over 1000 times, over 40°% opera- 
tional efficiency, long life and reliability, are 
typical of Eimac high power UHF klystrons. 
Of copper and ceramic construction, Eimac 
klystrons offer wide range tuning and easy 


input and output coupling through the use of 
external resonant cavities which leave the 
vacuum system free of RF circuitry. Light 
weight, allowing easy installation and main- 
tenance, plus simplified design, minimizing 
production and stockpiling problems, make 
Eimac klystrons more practical and economical 
than any other. 

See the klystrons selected to pioneer high power extended 
range microwave communications systems by visiting the 
Eimac booths, 549-551, at the I.R.E. show in New York March 


21-24. Management and Engineering representatives will be 
on hand to discuss Eimac tubes and their application. 


3000MC. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, CALIFORNIA 
THE WORLD’S LARGEST MANUFACTURERS OF TRANSMITTING TUBES 
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YOU FURNISH THE PRINT, WE’LL FURNISH TH 


TERMINAL INSULATOR 


OF_SYNTHANE_ LAMINATED. PLASTICS 


Practically everything made requires a combination of 
several properties. And this terminal insulator is a shining 
example. It has to have high dielectric strength in a 
machinable insulator, good moisture resistance, excellent 
arc resistance, good heat resistance and mechanical 
strength. These and other requirements indicate Synthane 
laminated plastics for the job. 

Starting with the blueprint, Synthane Corporation pro- 
duces the needed base material with the right combina- 


SYNTHANE CORPORATION, 11 River Road, Ocks, Pa. 


Please send me more information about Synthane laminated 
plastics and fabrication service. 


Name __— 


Company 


Address 


1 
1 
1 
| 
| 
| 
eee 
| 
| 
| 
| 
1 
1 
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tion of properties, machines it with accuracy, and supplie 


the finished parts, with no waste, to the customer. 

Each year Synthane turns out thousands of differ 
finished parts. They are made from the more than 
different grades of Synthane laminated plastics which 
also regularly supplied to industry in sheets, rods, tu! 
and molded parts. Good service and quality are cha 
teristic of Synthane fabrication. 

If you are looking for parts with many diffe: 
properties — physical — mechanical — electrical — 
chemical, in combination, Synthane may be your ans’ 
Mail the coupon for information. 


[SYNTHANE| 


LAMINATED LS PLASTICS 


SYNTHANE CORPORATION + OAKS, PENNSYLVA 
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New Electronic Products 


/ELAY LINE 


Model DL0390-200LTC ultra stable 
lay line has a maximum overall delay 
ift of less than +0.15% over a tem- 
rature range of —65° C to +125° C. 
eveloped for guided missiles, the unit 


as found wide application in encoders 
nd decoders. The delay line is a 100 
ection lumped constant type with an 
yverall delay of 200 usec, tapped every 
2 usec, with a rise time of 6 psec. Char- 
icteristic impedance is 390 ohms. DC 
ittenuation, 0.12 db/section. Pulse at- 
tenuation, 0.14 db/section. Package size, 
1%, x 458 x 1% in. Epsco, Inc., 588 
Commonwealth Ave., Boston 15, Mass. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 3-16) 


JUNCTION DIODES 


Silicon junction diodes with high for- 
ard conductance and very high back 
esistance of the order of 100,000 ohms 
ave been announced. The first 8 types 
f a proposed line of such units includes 
ypes HD6001, HD6002, and HD6003, 
reviously announced, plus the new 
pes HD6005 through HD6009. All types 
ive an ambient operating range from 


80° to 200° C. Dimensions: glass body, 
265 by 0.103 in. max. Specification 
ieets available on request. Hughes Air- 
raft Co., Semiconductor Div., Florence 
ive. at Teale St., Culver City, Calif.— 
ELE-TECH & ELECTRONIC INDUS- 
RIES. (Ask for 3-17) 
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COIL WINDINGS 


Molded from the new epoxy resins, 
electrical coil windings have been an- 
nounced that are impervious to water, 
oils, dust, acids, alkali solutions, and 
water base hydraulic fluids. Withstand 


a 200 megohm leakage test. The high 
dielectric value of 1800 v/mil enables 
high voltage applications to be minia- 
turized. DeLuxe Coils, 1304 First St., 
Wabash, Ind.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 3-18) 


HERMETIC TERMINALS 


The “Nicote” metallized coating proc- 
ess enables reduction of metal oxides 
in a controlled atmosphere which fuses 
the ceramic body and the base metal 
banding of alumina hermetic terminals 


and allows use of high temperature 
solders, such as eutectic silver-copper 
alloy. The manufacturer’s standard 
alumina body, satisfactory for use up 
to 2,000° F., has the high thermal shock 
resistance and mechanical strength in- 
herent in high grade alumina. Sales 
engineering by Lundey Associates, Wal- 
tham 54, Mass., for Frenchtown Por- 
celain Co., Frenchtown, N. J.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 3-19) 


MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor, TELE-TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 


TAPE READERS 


The series FR-300 paper tape read- 
ers read one or more standard perfo- 
rated tapes at rates up to 60 characters/ 
second. Model FR-350 is used for simul- 


taneous and synchronous reading of two 


frye, pe 


yy 


perforated paper tapes of 5, 6, or 7 
levels. Model FR-310 enables reading 
5, 6, 7, or 8 level tapes. Solenoid-driven 
for speeds up to 20 characters/second. 
Motor-clutch driven for speeds to 60 
characters/second. Also, without drive. 
FR-350 is suited to dual functional con- 
trol; FR-350 for data inputs, remote 
controls, etc. Soroban Engineering, Inc., 
Box 117, Melbourne, Fla.—TELE-TECH 
& ELECTRONIC INDUSTRIES. (Ask 
for 3-20) 


MINIATURE MOTORS 


Type SC sub-miniature motors, either 
400 or 60 cps ac, are for applications 
where size, weight, and high perform- 
ance are governing factors. Protection 
for military environmental specifica- 
tions has been considered in the design. 
Can be wound single, 2 phase, or 3 
phase, and furnished as an induction or 
as a hysteresis motor. Further, units can 
be furnished with a concentric spur 


gear reducer. For specific applications, 
details should be submitted for final 
design determination to Yale J. Holt, 
Globe Industries, Inc., 1784 Stanley 
Ave., Dayton, O—TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask 
for 3-21) 


30 Years of Leadership 


POTTER 
Capacitors 


(ye @marks the Thirtieth Year that The 
Potter Company has devoted its ef- 
forts to the design and construction 


of special capacitors to meet specific 


customer application ...so 


If your product reputation hinges on dependable 
performance of quality components — 


| SPECIFY POTTER CAPACITORS 
If you need flexible production facilities for 
4 capacitors engineered to fit your needs — 


SPECIFY POTTER CAPACITORS 


Write today for Free Catalog of the complete Potter 
Line of Capacitors and Radio Noise 
Filters. Address Department F. 


SPECIALISTS IN 
FIXED PAPER 
CAPACITORS 
SINCE 1925 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 
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(Continued from page 47) 


days, particularly in the indust 
electronic field it is common p 
tice to specify tolerances of +5¢ 
the overall performance speci! 
tions of an instrument using fort 
fifty tubes and several hun 
other components. 

Considering first components s 
as resistors and _ capacitors, 
standard tolerance is +20%, w 
tolerances of +10% and +5% 


be obtained at extra cost (in a ty ‘- 


cal case relative costs are in the 1 
14: 17: 35 respectively). Thu: 
component with a tolerance of +1 


is readily available at a reasona’)le 
cost. Moreover, experience indica es 
that in the case of resistors and ¢:- 
pacitors bought directly from the 
manufacturer, the distribution curve 
is reasonably symmetrical about the 


nominal value for quantities of 1,(0 


pieces or even less, so that in a cir- 


cuit employing a number of similar 


components in cascaded stages, the 


deviations tend to average out. 


In the case of tubes however, the 
situation is very different. One has 
to go to a premium tube so as to get 
a tolerance of +20% on transcon- 


ductance for example and here th: 


cost ratio between standard and pre- 


mium tubes averages something lik: 
1:3.5, a very substantial differenc: 


Moreover, the nature of the product 
is such that a given production batch 


of tubes will tend to be reasonab)) 
uniform about a given value for 
single characteristic, while the nex 
batch may center around an entire! 
different value. 

Consider the case of a five-stag: 


wide-band amplifier using pentodes 
with a nominal transconductance 0! 


5,200 micromhos throughout wit 


plate loads of 500 ohms. If all t! 


tubes have a_ transconductance 
5,200 micromhos, the amplifier ga 
will be 119. Assuming all tubes 
be 20% low, the gain will be 


while tubes 20% high give a tots! 


gain of 286. From the point of vie 
of the tube manufacturer and al 
from the standpoint of good eng 
neering practice, one should 

course design the amplifier wi 
seven stages and use negative fee 
back to take up variations in tran 
conductance, This solution howe\ 
means an increase of 40% in pow 
consumption, heat dissipation s 
and weight, and in some cases cot 
mean the difference between co 
vection cooling and forced air co¢ 
ing, in which case the addition oi 
blower means restriction of pow 
line frequency to 50-60 c/s or 4 
c/s or else the use of an expens! 


_ i. a © 


-E-TECH 


. « « dependable BUSS FUSES help 


protect the Product and your Reputation 


BUSS fuses are made to protect — not to blow 
needlessly. A sensitive electronic device tests every 
BUSS fuse normally used by the Electronic Industries. 
Any fuse not correctly calibrated, properly constructed 
and right in all physical dimensions is automatically 
rejected. 


This careful testing is your assurance that BUSS fuses 
will open and protect equipment against damage when 
there is trouble on the circuit. If a poorly made fuse 
doesn’t open when it should on an electrical fault, 
something else will burn out. 


BUSS fuses also safeguard your good-will by elim- 
inating needless blows. A useless shutdown caused by 
a faulty fuse blowing when trouble doesn’t exist can 
be most irritating to your customer. It could jolt his 
confidence in you. 


Surely it is wise to rely on fuses that help you avoid 
troubles by offering dependable protection under all 
service conditions. 

Then, why not be sure your buying and stock records 
specify BUSS and FUSETRON fuses .. . you'll find it 
convenient to use BUSS as the one source for all your 
fuse needs. 


Makers of a complete line of fuses for home, 
farm, commercial, electronic and industrial use. 


BUSSMANN MFG. CO. Frusernon (Division of McGraw Electric Co.) as 


TRUSTWORTHY NAMES IN 
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ELECTRICAL PROTECTION 


University at Jefferson, BUSS 


St. Louis 7, Mo. 
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DB319 Tunable Crystal 


Mount (above) 


> * 
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DB915 Phase Shifters 


0B310 Crystal Mounts 
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DB919 Variable Stub Tuners 
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0B350 Crystal Multipliers 
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A COMPLETE LINE OF RESEARCH 
INSTRUMENTS COVERING 
FREQUENCIES UP TO 90,000 MC! 


What new miracles are waiting to be found in the 
virtually unexplored microwave region above 40,000 
MC? Scientists have begun to seek the answer to this 
question — and hints of some important discoveries 


are in the wind. 


Here, for the first time, is a complete line of 
accurate, dependable microwave equipment, which 
features specially engineered instruments for these 
UPPER FREQUENCY RANGES, as well as lower ranges! 


Standing wave detectors, precision attenuators, 
phase shifters, tuners, crystal mounts, wavemeters, 
horns, terminations, couplers — every type of in- 
strument generally used for more conventional fre- 
quencies from 2.6 to 18 KMC — are now available 
in continuous coverage up to 90 KMC., D-B Crystal 
Multipliers 


above the range of currently available tubes. 
WRITE FOR FURTHER INFORMATION 


DeMornay-Bonardi, leaders in microwave instru- 


produce required frequencies when 


mentation for 14 years, will aid research organiza- 
tions in planning systems, setting up test equipment, 
or developing special units. RESERVE YOUR NEW 1955 
DEMORNAY-BONARDI CATALOG NOW. Write on com- 
pany letterhead to the address below. 


Also Available — Microwave Spectroscopy Equip- 
ment up to 90 KMC, including absorption cells, 
Stark and Zeeman cells, and associated equipment. 


SEE IT AT THE I.R.£E. SHOW 699 CIRCUITS AVE. 


Dept. TT-1 


[DE MORNAY 


BONARDI 


EQUIPMENT 


Pasadena, California 


use inquiry card on last page. 


® 780 S. Arroyo Parkway 


TELE-TECH 


Letters 
(Continued from page 136) 


D.C. blower plus a rectifier 
member too, that this extra cx 
in addition to the cost of pre: 
tubes to ensure a tolerance of 
on transconductance! Under 
conditions it is scarcely surp: 
that in some cases a design eng 
decides to select tubes rather 
take the ideal solution which 
very easily double his produ 
costs and price him out of the ; 
ket. 

It seems to me that proble 
primarily one for the tube mam 
turer to solve. Either he must | 
how to control his manufact) 
processes more closely so that 
tolerances conform to the stand 
which apply to other compor 
and do so for a comparable | 
differential, or else he must s: 
his output in such a way that 
batch of 1,000 tubes, say, given c} 
acteristic values must be distribi 
symmetrically about the nom 
value so that a small user ca 


reasonably sure of getting the rig! 


average. As things are at pres 
there seems to be no alternativ: 
some tube selection, and the m 
difference seems to be whethe 
should be done by the tube mar 
facturer or by the equipment mai 
facturer. 

A. W. Russell 

Market Research Engi: 
Allen B. Du Mont Labs., Inc. 
Clifton, N. J. 


Unbreakable Radio Cases 


Seven all-new portable radios 
styled and packaged in newly 
veloped plastic non-breakable ca 
spearhead RCA Victor’s new | 
For the first time in radio the c: 
are guaranteed against breakag« 
five years. 


Although magnetic amplifiers are usually 
posed to require special selenium rectifier 
at considerably higher cost, a report of hi 
satisfactory performance by stock Radio Rece 
rectifiers in a mag-amp application comes { 
Warren Dornhoefer of Regulator Equipment 
shown inspecting a magnetic amplifier regu! 
which regulates voltage and frequency of 
cycles motor generator sets aboard submar 
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RECTIFIERS FOR MAG-AMPS 


Solid SidgeRachk Cabinet 


bing Ipd@tictor 
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AY 
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Variable Edgewise 
Inductor 
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- Power 
' Transmission | Ys Dutmmy Antenna 
| Line Brack 


g 


_™. Renal Light 
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> =," ine. 


‘ 


Cast Alumipe Power Opeh Side 
Mountja¢ Mortis i 


Rack Ching 
GATES RADIO COMPANY cumey, wus 


Manufacturing Engineers Since 1922 
Houston, 2700 Polk Avenue 


Washington, D. C., Warner Bldg Ationta, 13th & Spring Sts 
New York, 51 East 42nd Street Los Angeles, 7501] Sunset Blvd Montreal, Canadian Marconi Co 
New York International Div., 13 East 40th St 
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TETRODE TRANSISTORS 
=~ : 


Th, aii a 
co 


MODEL W-509 


FEATURES: 


Signal Generator: 

W, Square Wave, FM or : . ¥ 
C q 7.0 7 4 2 Bell Labs. scientist R. P. Riesz observes automatic 
pulse mod. fr, 15.5 to 17. ‘ : 

Kmc : production of tetrcde transistors by newly de- 
; : ‘ veloped machine, dubbed “Mr. Meticulous,” 
Power Monitor: originated by R. L. Wallace. Inset shows trensis- 
Measures: Signal power 15 tor, with wires attached to 1/10,000 in. thick 
to 17.5 Kme. Accuracy + 2 center p-layer, compared to the edge of a dime. 
db full range . Sketch indicates construction, with p-layer en- 

Z Available ' : ; 

: ; f arged for illustrative purposes. For operational 
Maximum Average Power: - in Ky, C, and X Bands details, see page 13. 

1 watt, 25°C and 60% rela- 

tive humidity. 


Portable-modular — complete 


gery ise tients Tests signal strength, spectra, power and fre- Electronic Ticket Agent 

Me ; quency from a single chassis unit. One warm- High speed electronic and mechanical 
to 0.03% at 25°C temps up period, one switch to activate signal gen- | equipment is credited with making the 
Spectrum Analyzer: erator, power monitor, wavemeter and spectrum Pennsylvania RR’s new ticket fin & 


15.5 to 17.0 Kmce displayed analyzer. | 


on 3” CRT Also analyzes bandwidth characteristics, and 
Size: 17”x 10%” x 13” supplies square wave modulated signal for use 

; in standing wave measurements. Each test unit 
Weight: 45 Ibs mounted on separate plug-in sub-chassis for 
maintenance ease. Special plug-in test units can 
be ordered. Combination package means lower 
first cost than separate units. 


30th St. Phila. the fastest, most efficient 
| railroad sales and reservations sales 
| center in the world. 

Through the facsimile network which 
links the central branch with six other 
PRR offices in the Phila. area, all orders 


Kearfott Ky Band Microwave Components 
Bends, twists, T’s, loads, attenuators, crystal | 
mount and many other Ky Band microwave | 
components are available at Kearfott. Silver- | 
plated brass or aluminum to rigid specifications. | 
Special assemblies such as rotary joints, etc., 
may be designed in this band. Kearfott Micro- 
wave Equipment also now available in all stand- 
ard bands. Custom items to your blueprints or 
ours. Send today for information on Kearfott 
Microwave Equipment. 


See Our Booth \( Agent inserts metal matrix in “Ticketeer” wh 1 


| produces rail ticket by facsimile reproduc! © 
I-R-E SHOW MMRCAIFOEE company, inc. 


; | LITTLE FALLS, NEW JERSEY | 
. Brooklyn WESTERN MANUFACTURING DIVISION 
. % 


14844 OXNARD ST.+* VAN NUYS, CALIF. 


placed in these branches are im! 
diately recorded in the central bra 
so that an up-to-the minute recor« 
available. Tickets for the reserved sp 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION are transmitted back through 
ALES OFFICES ° ° e P e 
‘ facsimile link to the point in the 1 
EASTERN OFFICE SOUTH CENTRAL OFFICE: re 
1378 Main Ave. 6115 Denton Drive work where they are to be picked 
ifton, N.J. allas, Texas one : 
> In all, the central office utilizes © 
y ee. sccaal MIDWEST OFFICE: WESTERN AREA OFFICE: re e : 
we i 188 W. Randolph St. 253 Vinedo Ave. facsimile machines, 20 microfilm wu! t 
Chicago, III. Pasadena, Calif. - cm ” 3 i 
and 17 “Ticketeer” machines. 
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Special TV Tower 
designed by BLAW-KNOX 


aoe !”6h—lté‘<‘ houses automatic elevator 


When WWJ-TV, Detroit, wanted an automatic 
elevator in their new tower, Blaw-Knox went to 
work on the design of the tower . . . in close coopera- 
tion with the manufacturers of both the elevator 
and the control system. 


The result is this tremendous triangular tower 
14 feet on each side, 1063 feet high and 


_ weighing 265 tons . . . with special structural 

matic 3 features to rigidly support both the 102 foot 
Ben g a OE a ai antenna and the automatic elevator. 

‘aia us <a Fe Od ri Ready accessibility to any part of the tower 

dime. PA up to the 980 foot level is provided by special 

Ae Q . “ea A 4 “a design, completely enclosed automatic elevator. 

: 2 — It can be stopped by the operator at any level 

by means of low frequency inductive carrier 

control. In addition an auxiliary pushbutton 

_ poms Soy ans Tin station, located at the lower landing, permits 

+ the : f > | ; manual control at that point. The two controls 

e at s are interlocked so that only one can be operated 

crm —— Vd ; at a time. A telephone provides ground-to-car 

F communication. 
ee ” 4. : The advanced design and fabrication of this 
ders \ tower for WWJ-T'V typifies the kind of service 


which Blaw-Knox offers you . . . to meet your 
specific requirements. 


For more complete information on all types 
of Blaw-Knox Antenna Towers, write or phone 
for your copy of Bulletin No. 2417. Or send us 
your inquiry for prompt service, specifying 
height of tower and type of antenna. 


BLAW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 


wr A 4 _ : E 

vetion 3 : Le , PITTSBURGH 38, PENNSYLVANIA 
-*. “J , Elevator-Marshall Elevator Company, Pittsburgh, Pa. 
va : es Control system—Union Switch & Signal Division of 

a “i Paes j Westinghouse Air Brake Company, Wilmerding, Pa. 
rds ¥ Ae x : Lge : 

jp: 2 — * 

' | . 

s 6 é : . ; Gos 

ul ee hs 


, Guyed and self-supporting — for AM « FM 
9 | a TV * microwave *« communications e« radar 


Do You Need This 


‘CAPACITY! 


TO PRODUCE FINISHED WIRE LEADS 


@ measured and cut in 2! 
to 45-ft. lengths? 


@ insulation stripped one or 
both ends to 8 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 
automatic cycle. 

This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 64 in. at one end and 8) in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


ARLOD 


2753 S: 28th St. * 
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tained without cutting strands or 


nicking solid wire. Insulation 
may be stripped from 2 in. up to 
814 in. at one end and 6) in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 
story—write now 
for Bulletin 40 
on the Artos 
Model CS-10. 


Milwaukee 46, Wis. 


| Data Encoder 


(Continued from page 73) 


ting of relays. During this period t! 
reset pulse is blanked out so that 

pulse is passed through the cor 
parator gate. Throughout the e 
coder, pulse outputs which are us 
to drive parallel combinations of e! 
ments are shaped by blocking osc 
lators. The blocking oscillator pr 
vides a low-impedance output wi 
a standard pulse amplitude a 
width and assures proper triggeri 
of circuits which follow. 


Comparat« 


Precision of this digital volta; 
converter is limited by the accura: 
of the standard comparison volta; 
and also by the sensitivity and sta 
bility of the comparator device. 
standard cell reference is used 1 
maintain required accuracy of th 
comparison voltage, and the com 
parator has the following majo 
characteristics: 

1. The comparator gate passe 
pulses when the potential of th: 
summing junction is negative and re 
jects all signals of opposite polarit) 
regardless of amplitude. 

2. Comparison sensitivity is suffi- 
cient to detect a 1 mv positive sig- 
nal referred to the input of the sum- 
ming amplifier. 

3. Response time of the compara- 
tor is approximately 0.5 msec. and 
easily allows operation at the sam- 
pling rate of 40 per sec. 

4. Offset and drift of the compari- 
son circuit are less than 0.1% of full 
scale, or 1 mv referred to the input. 
The comparator device which meets 
these specifications is shown ir 
Fig. 3. 

Basically the comparator which is 
shown in Fig. 3 consists of a wide- 
band, chopper-stabilized summing 
amplifier? which adds negative ref- 
erence voltages to a positive input 
voltage. This amplifier has an over- 
all gain of 100 and a flat frequenc; 
response from 0—10,000 cps. Stil 
further amplification of the sum 0 
the input and the standard voltag« 
is necessary before reliable opera- 
tion of a gating tube may be ob- 
tained. To accomplish such reli- 
ability, a two-stage carrier type o! 
amplifier is placed between the sum- 
ming amplifier and the reset pulss 
gate. A bridge type of modulator* 
consisting of four germanium diode: 
modulates the 50 Kc carrier which i: 
then amplified and later demodu- 
lated. The output of the carrie: 
amplifier is a de voltage applied t 
the grid of a gate tube which passe: 
reset pulses when a relay is to be 
reset, Within its linear region, the 
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ELECTRONICS 
ENGINEERS 


and PHYSICISTS 


attending the I.R.E. 


National Convention 

and Radio Engineering Show 
March 21-24 
Waldorf-Astoria Hotel 


and Kingsbridge Armory 


A number of significant new studies at Lockheed 


Missile Systems Division has created positions for those 


possessing outstanding ability in: 
antenna design systems instrumentation electromechanical computers 
engineering design radar 
communications servomechanisms telemetering nuclear physics research 


For the convenience of those attending the convention, 
Karl E. Zint, C. T. Petrie and other members of the 
technical staff will be available for consultation 


at the convention hotel. 


Under Construction: Lockheed’s new missile 
systems research laboratory —especially 
designed to provide the most modern facilities 
for meeting the increasingly complex 
problems of guided missiles. Scheduled for 
occupation this fall, it is the first step in a 
$10,000,000 research laboratory program. 


Gedhbenl MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NUYS * CALIFORNIA 
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Coloction of Tube 


& 


Cimplitied! 


Standardization saves time and extra expense! 


These Johnson tube sockets do triple duty! Duty as 
Standard, Industrial, or Military models. Johnson's 
new tube socket standardization program now 
makes it possible to order special industrial and 
military sockets as well as standard commercial 
types from stock. Also, through standardization, 
small run set-up charges are avoided, and sockets 
ordered to special specifications can in many cases 
be furnished at lower cost by substituting an equal 
or higher quality socket from the standardized 
specifications listed below: 

Standard: Commercial grade for general requirements. Bases, 


glazed porcelain or L4 steatite. Cushion washers, fungus resistant 
glass base melamine. 


Industrial: Higher quality with glazed steatite bases, DC200 
treated, phosphor bronze or beryllium copper contacts .0005 
silver plated. Aluminum retaining shells or shields are Iridite #14 
treated. Glass base melamine cushion washers, fungus resistant. 
Military: Top quality to meet all military requirements. Bases 
L4 or better glazed steatite, DC200 treated. Phosphor bronze 
or beryllium copper contacts, heavy silver plated. Fungus resist- 
ant glass base melamine cushion washers. Solder terminal ends 
hot tin dipped. Retaining shell brass .0003 nickel plated. 
Aluminum shields or shield bases Iridite #14 treated. Threaded 
hardware .0002 nickel plated, unthreaded hardware .0003 
nickel plated. Entire socket protected for 200 hour salt spray. 


For further information on Johnson Tube Sockets, write 
for the new Johnson General Products Catalog #975. 


F. JOHNSON COMPANY 


| a 2211 SECOND AVENUE SOUTHWEST + WASECA, MINNESOTA 
| CAPACITORS + INDUCTORS + SOCKETS + INSULATORS + PLUGS « JACKS « KNOBS « DIALS « PILOT LIGHTS 
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Data Encoder 


(Continued from page 142) 


gain of this amplifier is approx 
mately 50. 

A germanium diode in series wit 
the ring modulator passes only pos 
tive signals from the output of tl 
summing amplifier. An increment « 
1 mv at the input to the summir 
amplifier corresponds to a change 
0.1 v at the output of the summir 
amplifier and to a change of a; 
proximately 5 v at the grid of tl 
pentode gate. 

The output of this comparati 
consists of a series of reset pulss 
which are generated as shown i 
Fig. 4 and which occur one-half « 
a digit period after relay closur 
The top line shows the voltage a 
the grid of the gate tube, and th: 
lower line, the resulting reset pulses 
Corresponding binary-number out- 
put is shown on the last line. 


Relay Selector Circuit 


A ring circuit employing eleve: 
thyratron stages supplies pulses nec 
essary for relay operation and reset 
pulse gating, thus controlling th: 
sequence of relay operations 
Through a series of diode ‘and’ 
gates, a reset pulse which is passed 
by the comparator gate influences 
only the relay which represents the 
digit under consideration. This reset 
pulse, when present, changes the 
state of a bistable multivibrato 
which in turn releases the relay. Re- 
lay current is supplied by a high- 
voltage supply with resistance in se- 
ries so that essentially constant cur- 
rent is applied to the relay winding 
Since the relay windings are highly 
inductive, the large initial voltage is 
desirable for rapid operation. 

Fig. 5 shows the experimental! 
two-channel encoder. Although sys- 
tems of similar accuracy are avail- 
able commercially, the sampling 
speed is too slow for use in rocket- 
motor instrumentation testing wher: 
tests are of short duration and a 
large number of points must be re- 
corded. The encoder, together witl 
the transcriber, provides a field re- 
corder and an automatic-data-han- 
dling system capable of supplying 
engineering data of increased ac- 
curacy in a form which is easily 
handled by digital computing equip- 
ment. 


References 


1. Frank, M. E., ‘“‘Data-Handling System for 
General Instrumentation. II. Transcriber, 
Proc. of National Electronics Conference, vol 
9, 1953. 
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ibilizing Transistors 
(Continued from page 76) 
lependence of I, on I,, is ob- 


d by differentiating Eq. 2 giv- 


R, R. +R, R 
iI, b (Ri +R.+Rs) 


(4) 

| (1 a) R; R, t R, R 

b (R, +R2+R;) 
o of five transistors used in 
iating Fig. 7 data did not re- 
after the test while three 
s had 50% higher I,, readings 
.om temperature after the test. 
his point Fig. 7 data was con- 
ed valid and no further tran- 
rs were subjected to such rig- 
is treatment. In all 80 transistors 
e tested including several silicon 
s which were operated to 125°C 
150°C with gains stabilized to 
ter than 3 db over the tempera- 
range. Table 2 gives the com- 
te performance data on all tran- 
tors tested, including the effect 
the temperature range on param- 


s. We may conclude from this 
] 


ble that different performance 


iracteristics may be expected from 
ferent manufacturers insofar as 
nperature range is concerned. 
ese data are presented as appli- 
ble only to those transistors actu- 
tested, and are not necessarily 
iracteristic of all transistors made 
the manufacturers, or of those 
de after the dates on which the 
nsistor used in these measure- 
nts were manufactured. All tran- 
tors used in this investigation 
re received prior to June, 1954. 
failure point for all transistors 
considered to be the point at 
ich the gain was down 3 db from 
room temperature value. Of all 
transistors tested, none failed to 
rate successfully over a much 
ler range than when unstabilized 
| with results in good conformance 
h predicted performance. Several 
ts with I,, below 2.5 ua were 
rable up to 115°C with less than 
b gain change. The silicon tran- 
rs had I., values well below 
1 and could have been used at 
’ with no stabilization. However, 
operation to 125°C and 150°C 
e stabilization was necessary for 
ible performance. 


200 Hr. Life Test 


.\s a final test of the efficiency of 
stabilization, several Raytheon 
722’s, in the circuit shown in 

;. 6, operating with I,,.o = 2 ma 

| I.4o,e = 6 wa, were subjected to 

iperatures ranging between 75° 
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and aged 


“RELIABLE” DOUBLE TRIODE 


The “Reliable” version of the 2C51 and 5670 


Do you have an aircraft or industrial 
application that requires wtmost de- 
pendability in increasing or controll- 
ing alternating voltages or powers 
...in changing electrical energy from 
one frequency to another .. . or in 


generating an alternating voltage? 


If so, specify the Red Bank RETMA 
6385 ‘Reliable’? Double Triode. For 
it is specially ruggedized to perform 
at top efficiency longer, even under 
operating conditions of severe shock 
and vibration. And, as further assur- 
ance of its extra reliability, each 
RETMA 6385 is factory-aged with a 
i5-hour run-in under various over- 
load, vibration and shock conditions, 


such as it might meet on the job. 


Whether you need tubes as amplifiers, 
mixers, or oscillators, it will pay you 


to investigate the superior, longer- 


lasting performance qualities of the 
Bendix Red Bank RETMA 6385. 


EATONTOWN, N. J. 


RATINGS * 

Heater voltage—(AC or DC)** 6.3 volts 
Heater current 0.50 amp 
Plate voltage max 360 volts 
Max. peak plate current ‘per plate 25 ma 
Max. plate dissipation (per plate 1.5 watts 
Max. peak grid voltage , the ne 
Max. heater-cathode voltage 300 volts 
Max. grid resistance 1.0 megohm 
Warm-up time 45 set 
(Plate and heater voltage may be applied simultane 
ously 

*To obtain greatest life expectancy from tube, avoid 

designs where the tube is subject to all maximum 

ratings simultaneously 


**Voltage should not fluctuate more than 


PHYSICAL CHARACTERISTICS 


Base Miniature button 9-pin 
Bulb T-6'A 
Max. over-all length 2%e in 
Max. seated height 1'%¢ in 
Max. diameter % in 
Mounting position Any 
Max. bulb temp le r 
AVERAGE 
ELECTRICAL CHARACTERISTICS 
Heater voltage, Er 6.3 volts 
Heater current, I; 0.50 amps 
Plate voltage, E}, 150 volt 
Grid voltage, E 2.0 volt 
Plate current, | 8.0 ma 
Mutual conductance, g 5000 umhos 
Amplification factor, u 36 
Cut-off voltage 10 volt 
Direct interelectrode capacitances ‘no shield 
Plate-grid ‘per section 1.7 wuf 
Plate-cathode (per section 1.1 puf 
Grid-cathode (per section 2.4 wut 
Plate-plate 1 uuf 


Manufacturers of Special- fn 
Purpose Electron Tubes, CO? 


Inverters, Dynamotors and : 
Fractional HP D.C. Motors | e 


DIVISION OF 


West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P.Q. 
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ELECTRIC PLANTS 


+ — Michigan-Wisconsin Pipeline Company 


Assures: power for 


repeater stations 
with ONAN 


Standby Electric Plants 


Microwave radio handles communications 
for the Michigan-Wisconsin pipeline which 
carries natural gas from Texas fields through - 
out Wisconsin and Michigan. 

Of the 60 repeater stations in the system, 
53 are unattended and are equipped with 
Onan Standby Electric Plants and Onan 
Automatic Line Transfer Controls. When 
commercial power is interrupted, the Onan 
plants start automatically and supply power 
for operating microwave equipment. 

Most of the Onan units are Model 305CK 
electric plants of 3,500-watt capacity. This 
model, together with the Onan 5 and 10K W 
“CW” electric plants have built-in advantages 
for microwave standby service. They are air- 
cooled, extremely compact, and dependable. 

If you have a problem in standby power, 
write our sales engineers. Onan builds elec- 
tric plants for every need . . . from 400 to 
75,000 watts. 


Onan Model 305CK shown installed in the repeater station at 
Waukesha, Wisconsin. Bottled gas is used for fuel. 


NEW AUTOMATIC MICROWAVE 
LINE TRANSFER CONTROL 


This new control facilitates testing of all 
control components as well as the engine 
generator set. Momentary contact switch 
transfers load from commercial power to 
the generating plant with only 1/10th 
second interruption. Generator can be ex- 
ercised by itself if desired. Control in 
corporates time-delay starting, stopping 
Voltage sensitive relays, both on the com- 
mercial line and on generator output, assure 
correct voltage before transferring load. 


Write for literature and specifications 


D. W. ONAN & SONS INC. 


3511 University Ave. S. E. 
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Stabilizing Transistors 
(Continued from page 145) 


to 80°C for a period of 200 hr 
significant loss in gain was n 
ured over the time period no: 
the I. increase any more thar 
‘ralculated amount of 0.43 ma 
the 25°C value. The transistors 
an I,,..0 after being subjectec to 
this test of 4-5 ua. This decrease 

be due to the dry out of the + 
sistors during the test thus incr. .< 
ing the leakage resistance. In 
event, no deterioration in trans 
characteristics was noted durin: 0; 
after the performance of this ¢ st 
In addition, 6 Germanium Prod) ts 
type 2517 were subjected to a _()) 
hr. heat test at temperatures abo y: 
80°C with a loss in gain of less than 
3 db. These results give promise of 
extended operation at elevated te:n- 
peratures if the stabilization methods 
described above are employed. | 
was found necessary to make 
very much less than r, to maint 
constant gain at 80°C for this len 

of time. This design minimizes 
effect of unstabilized changes in 
due to high temperatures and stil] 
permits gains in the order of 100 
from one transistor. 


\ ¢ 


Conclusion 


These results show that it is pos- 
sible to extend the operating ambient 
temperature range of transistors b 
significant amounts, and for usable 
periods of time through the use of 
either version of this circuit. T! 
one battery version offers cert: 
advantages, in terms of improved 
performance and the saving of 0! 
battery, at the cost of a small in- 
crease in power dissipated in t 
stabilizing resistances. The major 
of the tests were performed wi 
this circuit. Similar results ws 
obtained on a number of transist« 
of different types and manufactu 
ers. Indeed the method is genera 
applicable to all types and will 
sure uniformity of performance. 
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TV TOWER FOR WENS 


Va 


Unusual photo from base of new 500 ft. tower 
built by Blaw-Knox Co. Tower is 49 ft. square 
at the base and 3 ft. square at top. Contains 
74 tons structural steel 


Data Encoder 
(Continued from page 144) 
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Elgin Purchases 
American Microphone 


Elgin National Watch Co. has pur- 
chased American Microphone Co., 
Pasadena, Calif., manufacturers of 
microphones, phonograph pick-ups, 
cartridges and related items in the 
‘ommunications field. Four months 
ago Elgin acquired Neomatic, Inc., 
Los Angeles manufacturers of sub- 
miniature relays. 

J. G. Shennan, president, described 
both purchases as part of Elgin’s 
planned diversification program an- 
nounced in 1953, through which it is 
entering the growth fields of minia- 
ture electronic components and auto- 
matic production instruments. 
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If this is what YOU NEED in 
BMESESTSRS oo + 0 0 0 oe eee 
© STABILITY 
© PRECISION* 
@ LOW TEMPERATURE COEFFICIENT 
© LOW NOISE LEVEL 
© WIDE RANGE OF VALUES 
@ SMALL PHYSICAL SIZE 
© LOW COST 
CHOOSE FROM THESE 8 SIZES OF 
Sleclva’ DEPOSITED CARBON RESISTORS 


SHOWN IN ACTUAL SIZE 


DC. Ye WATT 40 to 250K 

oe % WATT 5Q to 1 Megohm 
—=— = enianinndiaaines 

DC-AC % WATT 2Q to 1.1 Megohms 

DC-A ’ WATT 30 to 2.2 Megohms 

DC-%4B ve WATT 3.0 to 5 Megohms 
—_<==> ~ 

DC-’% % WATT 6Q to 5 Megohms 
—oas—_§ 

DC-1 1 WATT 3Q to 10 Megohms 


DC-2 2 WATTS 100 to 50 Megohms 


* Standard Resistance tolerance is + 1%, but all Electra resistors ore avail- 
able in + 2%, + 5%, and + 10%. Electra quality is unsurpassed in the 
industry as several hundred leading manufacturers, our customers, will 
testify. You will find our services to your liking ... deliveries are prompt 
and special requirements completely followed. 


ET ee 55 ian at Be cerita, al at 
MAIL FOR COMPLETE ELECTRA MANUFACTURING CO. 
SPECIFICATIONS RESISTOR DIV. 2537 MADISON KANSAS CITY, MO. 
Please send bulletin E-4 givin mplet ification 
—_—v and characteristics of eae Gaee tier Mien 
Ld 43 Name 
Company 
carbon-coat 
Address 
PRECISION resistors / | 
Fj City State 
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Stable... Small... 
Light-weight... 


Shallcross “P” Type Encapsulated Resistors are ideal 
for installation where stability, dependability, and 
minimum size and weight are a must. These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost. 

Because of the unique Shallcross method of encap- 
sulating windings, “P” type resistors have greater 
maximum resistances, longer leakage paths, and higher 
wattage ratings. 

Shallcross “P” type resistors are available in six 
MIL-R-93A lug-type styles and five axial lead styles 
with wattage ratings ranging from .500 to 3.5 watts. 
Allstyles meet and exceed JAN-R-93A, Characteristic A. 

Complete information on. sizes, ratings, and test 
results of Shallcross “P” type precision wirewound 
resistors is available in Engineering Bulletin L-30. 
Write for your copy today. 


SHALLCROSS MANUFACTURING CO. 
518 Pusey Avenue, Collingdale, Pa. 
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Transmission Lines 
(Continued from page 93) 


ing pins, and its center conductor 
soldered to the center strip of t! 
Tri-plate line. 


Hybrid Ring and Crystal Hold« 


A balanced mixer consisting of 
hybrid ring with crystal holder ci 
cuits etched on two of the comple 
mentary arms is shown in Fig. 1 
The crystals are standard cartrids 


| type 1N23B’s. By cutting off the ti; 


of these crystals and placing them 
their holders with the disc at the en 
of the ceramic in contact with th 
center strip of the Tri-plate line, a 
appreciable reduction in frequen: 
sensitivity was realized. 

Tests using matched crystals an 
equal DC loads revealed an inpu 
VSWR of less than 1.23 for thi 
hybrid ring over the 4100 to 450/ 
mc frequency range, and a minimun 
isolation of 39 db between the out 
of-phase arms. VSWR and couplins 
measurements on a Tri-plate hybrix 
ring are shown below. 


Freasenoy INPUT | RELATIVE POWER 
we eee FT aL 


4100 1.19 Odb | —3.2db| —44db | —3.1db 
4300 1.09 Odb | —3.1db| —49db | —3.1db 
4500 32> Odb | —3.1db| —39db | —3.2db 


Gyrators and Resonators 


It is a simple matter to construct 
gyrators and resonators in Tri-plate 
transmission lines. Fig. 18 illustrates 
a gyrator coupled to a Tri-plate line 

Inside the cylinder shown in the 
illustration is a central core of fer- 
rite. This is surrounded by polyfoam 
which is enclosed in a thin dielectric 
casing. A metal cover encases the 
entire cylinder. Cylinder diameter is 
selected so that only TE,., fields are 


| excited. 


The two outside surfaces of the 
Tri-plate line are shorted to the out- 
side metal cover of the cylinder, 
while the center strip of the Tri- 


| plate is helically wound through sev- 


eral turns inside the dielectric cas- 
ing. 

With this arrangement, phass« 
shifting can be accomplished through 
the influence of external magnetic 


| fields. By removing the ferrite core, 


Shallcross 


See Us at the I.R.E. Show, Booths 599 and 561 Components Ave. 


cutting the cylinder to the correct 
length, and capping its ends, the unit 
can be made to function as a resona- 
tor for use with Tri-plate transmis- 
sion lines. 


S-band Generator 


The S-band signal generator dem- 
onstrates the practicability of con- 
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ucting functional microwave test 
1ipments in Tri-plate with an ease 
d economy which are unattain- 
le when using conventional wave- 
le techniques. The equipment 
sists of a 726C klystron which 
‘es-feeds, through a coax-to-Tri- 
te transition in series with a flap 
nuator, through a Tri-plate-to- 
x transition as a useful output. 
. output signal is sampled by a 
ib stub type directional coupler 
ch feeds into a matched bolom- 


r sponsoring studies which have led to 
development ot the techniques and 
ments discussed, grateful acknowledge- 
t is made to the following: Bureau of 
nautics, Industrial Planning Div.; Cam- 
ge Air Force Research Center; National 
au of Standards. 


Stearns Elected 
S-F Council Chairman 
i The San Francisco Council of the 
Jest Coast Electronic Manufacturers 
has elected H. Myrl 
t: tearns chairman for 1955. Stearns is 
( <ecutive vice-president of Varian 
sociates. Elected to the position of 
e-chairman of the 180-company 
ectronics association was Win- 
ield G. Wagener, director of tech- 
cal services for Eitel-McCullough. 
‘alvin K. Townsend, vice-president 
ind general manager of Jennings 
Radio Manufacturing Corp. was 
8 ected secretary-treasurer. New di- 
ectors of the association for 1955 are 


.\ssociation 


oreo | 


~+ 

a hn A. Chartz, vice-president and 

‘a eneral manager of Dalmo Victor 

: 0.; J. J. Halloran, vice-president 

’ nd chief engineer of Electro En- 
neering Work; George I. Long, ex- 

n utive vice-president and general 

" inager of Ampex Corp.; and Doug- 

ie ; C. Strain, president and general 

. inager of Electro-Measurements, 

- 

le 

‘ TV IN JAPAN 

r. — 

2 

Tn 

3€ 

th 

ic 

e, 

ct 

it 

i- 
KR-TV personnel pose with Philco and Nissho | 
resentatives upon completion of new Philco 
film installation at JOKR-TV, Tokyo. Shown 

la » (I to r): Messrs. Patteson, Philco Field Engi- 

_ re a Representative of Nissho Co.; 

: ’ ef Engineer of JOKR-TV; engineers 


shida, Yanase and Akagi. 


ASSOCIATES 


Ry Ee W Printed Circuit 


SANDERS 


announces 


TRI-PLATE* microwave 
variable attenuator 


WITH DIRECT COAX LINE CONNECTIONS 


The TRI-PLATE variable attenuator makes use of a movable resistive 


card sandwiched within a new type of printed circuit transmission line. 


Its features are: 


Wide Frequency Range 1,000 nic lo 6,000 me 


Maximum Attenuation Linear function of frequency 


at 4000 mc). 


(>0 db 


Insertion Loss less than 2 db over entire frequency range 
Maximum VSWR less than 1.25 at 4000 mc 


Direct Reading calibrated in db at 3, 


Has standard type N connectors. 


Universal Mounting convenient for panel mounting or 


bench set-up. 


and 5 KM( 


simple 


Shielded TRI-PLATE Construction over 70 db isolation to 


external radiation 
@ Dimensions — 5” x 5” x 


sw 
A) 


R Weight —s ounces 


Low cost $65.00 each in sample quantities. 


* revolutionary shielded printed circuit transmission line developed by:: 


a 
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ANDERS 
S§SOCIATES 


Nashua, New Hampshire 


m”maegRerqrRatt wv 


For technical data write: Department T. 


For product Information, use inquiry card on last page. 


“reliability in electronics” 
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‘ é ss its 
Sag 
é A 2 
FOR 4 Sore 


Bradley Rectifiers now available 
for continuous operation at 150 C 


BRADLEY LABORATORIES, INC. | 


TEMPERATURES 


“Hellishly High” is used in a comparative sense, of course. 
But the fact remains: Bradley’s SS series of high-vacuum 
processed Selenium Rectifiers was developed to perform as 
rated at ambient temperatures of 150° C. 

Life tests have passed 4200 hours at 150° C without any 

indication of cell deterioration. The units undergoing tests 
comprise four Bradley SS series R-cells, experimentally rated 
at 13 volts, operating with an a-c input of 52 volts under a 
resistive load of 50 milliamperes. Available cell sizes range 
from 3/16” diameter to 5” x 6” plates. 
Our representative will be glad to discuss the application of 
Bradley: High Temperature Rectifiers to your application. 
Curves showing test results are available upon request. 
Please write for them. 


Manufacturers of Metallic Rectifiers and Photoelectric Cells 


170A Columbus Ave., New Haven 11, Connecticut 


SEE US AT L.R.E. NATIONAL CONVENTION BOOTH #722 
SOUTHWEST I.R.E. CONVENTION BOOTH #13 


For product information, use inquiry card on last page. 


Sandpaper Production 
(Continued from page 93) 


circulated, flowing by gravity f: 
the machine vat to a Moyno pu 
which returns it to the adhe: 
kettle. Over a period of time, dil 
evaporates from the adhesive in 
open vat and the viscosity of 
solution increases. 

Along with this increased visco 
comes a change in adhesive quali’ °s 
so that in order to maintain the c -- 
rect grain weight of the finisi d 
product it would be necessary 0 
slow down the machine. It is 
tremely important to prevent s 
viscosity change because a variat 
of one-half pound of adhesive pi 
up in one ream of abrasive pa 
can cause the entire lot to 
scrapped. 


Continuous Correction 


Since the making machines run 
a rather high speed, spot checking 
of viscosity with periodic correctiv: 
measures obviously was not an ec: 
nomically satisfactory answer to o1 


esidbbiibaed 1 | 


Pere L Z 
wi or ks fh 
re # i, 
e. A 


Fig. 2: Diaphragm operated valve controls 
diluent supply to the adhesive flow line 


problem. Between checking period 
a considerable quantity of off-qual 
ity material could be produced. This 
of course, would mean rejected ma 
terial with accompanying financi< 
loss. 

Some means of continuous meas 
urement and corrective action w: 
needed. The Bendix Ultra-Viscoso 
(see Fig. 1), which utilizes an elec 
tronic circular chart pneumatic con 
troller developed by Minneapolis 
Honeywell, supplied the answer. | 
this system a probe is inserted int 
the adhesive flow line downstrea’ 
from the pump. This probe, re 
sembling in size and shape the bul 
of an_ industrial pressure-typ 
thermometer, produces ultrasoni 
waves and measures the energy re 
quired to cause layers of the ad 
hesive to slip back and forth ove 
one another as the result of thes 
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aves. Since this energy is propor- 
onal to the viscosity of the mate- 
‘al. an electronic computer makes 
cessary calculations and supplies 
, indication of the viscosity, at the 
‘me time transmitting to the elec- 
onic recording controller a con- 
nuous de signal which constitutes 
measure of viscosity. 
Controlled air from the recording 
strument positions a % in. dia- 
\ragm operated valve (Fig. 2) ina 
ne that supplies diluent to the ad- 
sive flow line just upstream from 
pump suction. This location in- 
res thorough mixing with the ad- 
sive before the mixture flows past 
e viscosity sensing probe. When 
e adhesive tends to “go heavy,” the 
strument automatically adds just 
iough diluent to return the vis- 
sity to the correct value. Al- 
hough maintenance of product 
uality and uniformity was the pri- 
nary reason for the installation of 
these control units, additional bene- 
fits that have resulted are a saving 
n operators’ time and a saving in 
the amount of adhesive used. 


RCA Reduces Color-TV 
Tube Prices 


An immediate reduction in the 
price of the 21-in. color television 
picture tube from $175 to $100 has 
been announced. The reduction is 
made possible by manufacturing 
techniques recently achieved which 
ermit substantial economies in the 
production of the tube. 

RCA placed its 2l-in. color tube 
nto commercial production, and 
began deliveries to television set 
manufacturers, during November, 
954. This tube provides a viewing 
rea of 255 square in., approximately 
25% greater than the viewing area 
f£ any color tubes now available. 
\ll metal round construction, in 
iddition to its inherent manufactur- 
ng advantages, continues to offer a 
9% weight saving over competitive 
lor tubes. This weight saving is 
nportant in receiver design and in 
ansportation costs. 


955 ‘‘Radio’s Master”’ 
\vailable Now 


The 19th edition of “Radio’s Mas- 
r”’ for 1954-55, is now available 
‘cording to United Catalog Pub- 
shers, 106-110 Lafayette St., New 
ork 13, N.Y. This buying guide of 
V-electronic parts and equipment 
ontains 1440 pages, and lists the 
rroducts of some 350 manufacturers. 
‘ublisher’s price is $6.50, but it may 
’e obtained from local parts distrib- 
itors for as low as $1.95. 
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with experience in 
RADAWR or 
ELECTRONICS 


or those desiring to enter 


these areas... 


~F 


E. E. or 
PHYSICS 
GRADUATES 


wr 9 ORR 


Since 1948 Hughes Researc h and Develop- 
ment Laboratories have been engaged in 
an expanding program for design, devel- 
opment and manufacture of highly com- 
plex radar fire control systems for fighter 
and interceptor aircraft. This requires 
Hughes technical advisors in the field to 
serve companies and military agencies em- 
ploying the equipment. 

As one of these field engineers you will 
become familiar with the entire systems in- 
volved, including the most advanced elec- 
tronic computers. With this advantage you 
will be ideally situated to broaden your 
experience and learning more quickly for 
future application to advanced electronics 
activity in either the military or the com- 
mercial field. 

Positions are available in the continental 
United States for married and single men 


under 35 years of age. Overseas assign- 


ments are open to single men only. 


For product Information, use inquiry card on last page. 


The time was never 
more opportune than tio 
for bee OMmIng associate d 
with the field yf 

advan ¢ d r ke ctrone 
Because of military 
emphasis this 

is the most rapidl) 
growing and promising 


sphere of endeavor 


for the young ¢ lectrical 


‘ Hg tHe er or ph ysicist 


SCIENTIFIC AND 


ENGINEERING STAFF 


HUGHES 


RESEARCH AND 
DEVELOPMENT 
LABORATORIES 


Culver City, 


Los Angeles County, 


California 
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high voltage capacitor using 
a non-inflammable impregnant. 


Running the first 4-minute mile 

or making the first miniaturized 
capacitor are feats that only leaders 
can accomplish. Cornell-Dubilier’s 
miniaturized capacitor is only one 
of hundreds of new capacitor 
developments that we have con- bah sithenauaene waaniatee 
tributed in our record-making history. oil impregnated and filled. 


C-D...45 YEARS OF FAMOUS FIRSTS 


Typical of these “famous firsts” are 
the three examples shown here... 
proof that whatever your capacitor 
requirements may be, your needs 
can be filled by C-D. Write to 
Cornell-Dubilier Electric Corp., 
Dept. J 35, South Plainfield, N. J. 


FIRST— 


There are more C-D capacitors in use box-type, veiling-mount- 


ing, power capacitors. 
today than any other make 


ONSISTENTLY EPENDABLE 
CORNELL- UBILIER CAPACITORS 
PLANTS IN SOUTH PLAINFIELD, N J; NEW reo WORCESTER AND CAMBRIDGE, 


MASS, PROVIDENCE AND HOPE <tr Sy i; INDIANAPOLIS, IND.; SANFORD AND 
FUQUAY SPRINGS, WN CC; SUBSIDIARY THE RADIART CORPORATION, CLEVELAND, O. 


For product information, use inquiry card on last page. 


Telephone Circuits 
(Continued from page 87) 


read —56 dbm (equivalent to 29 4 
from Table 2). These readings wo 
result in a signal-to-noise ratio 
47[—9—(—56)] with FIA weig 
ing. With 144 weighting the sig 
would read the same but the ne 
would be —61 dbm which will ¢g 
a signal-to-noise ratio of 52 

(—61)] with 144 weighting. 

If the signal-to-noise ratio 
either FIA or 144 weighting 
known, the magnitude of the no 
can be obtained from Table 2. Co 
sider first a point in the ciré 
where the magnitude of the t 
power is 0 dbm or 1 mw. For 
signal-to-noise ratio of 47 db w 
F1A weighting at a point where t 
signal power is 0 dbm, the noi 
reading on a TMS with F1A weigh 
ing is —47 dbm. For a signal-t 
noise ratio of 47 db with 144 weig! 
ing, at a point where the signal is 0 
dbm, the noise reading on a TMS 
with 144 weighting is —47 dbm. 

With the 2B set the followinz 
values are obtained. For a signal-to- 
noise ratio of 47 db with FIA 
weighting, at a point where th 
signal is 0 dbm, from Table 1 th: 
signal reads 85 dba; hence the noise 
is 85—47=38 dba. For a signal-to 
noise ratio of 52 db with 144 weight 
ing, where the signal is 0 dbm, th 
signal reads 90 dbRN; hence th 
noise is 90—52=38 dbRN. 


Correction 


To obtain the noise at a point 
where the signal power is other than 
1 mw or 0 dbm, a correction must b: 
applied. As an example, at a point 
where the signal power is —9 dbm 
the corresponding noise for th 
values assumed above would b 
(38—9) or 29 dba or dbRN. 

In the above discussion it has beer 
assumed that the signal was read i 
the absence of noise. If the two read 
ings, signal and noise, differ by mo: 
than 10 db, the magnitude of th 
signal can be considered the tru 
value for practical purposes. In cas¢ 
where these two quantities differ b 
less than 10 db, the magnitude of th 
signal (actually signal plus nois¢ 
measurement will require correctic 
in order to ascertain the magnitud 
of the signal alone. This correctio 
in db can be found in Table 3. 

Assume that the measurement \ 
the signal (actually signal plu 
noise) on a TMS is —5 dbm and th 
noise at the same point in the ab 
sence of signal measures —7 dbn 
Column 1 of Table 3 shows the dif 
ference in db between the combine 
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signal and noise measurement and 
the noise measurement alone, cor- 
esponding to the two measurements 
ssumed above. For a difference of 
db between the two measurements, 
he correction to be applied to the 
ignal plus noise reading is shown in 
olumn 2 of Table 3 or —4.3 db. The 
.agnitude of the signal alone would 
5, —4.3 or —9.3 dbm. 

As the difference between the 
easurements of the combined sig- 
al and noise and the noise alone 
yproaches zero, the determination 
the signal becomes less accurate 
ntil this difference becomes zero at 
vhich point the signal is indeterm- 


nate. 


References: 
tandard m Antenna Modulation Systems 
Transmitter, IRE, 1948 
Engineering Reports of the Joint Subcommittee 
Development and Research—Edison  Electru 
tute and Bell Telephone Systen Volume V., 
y 1943; Engineering Report No. 45 


luner Inputs 


(Continued from page 91) 


ceep L, as small as possible makes 
the relation (9) a good compromise. 
[The secondary should have two 
windings, one for low channels (2 
to 6), the other for high channels 
(7 to 13), both coupled to the pri- 
mary as tightly as possible. The 
number of turns of the secondary 
windings is determined by Egs. 3, 
1, and 8. 

In order to increase the rejection 
ff the unbalanced signal, the pri- 
mary must be cross-wound as shown 
in Fig. 5. For the same reason, the 
secondary should be wound on the 
‘cold” end of the primary in order 
to reduce the capacitive coupling. 


Transmission Line 


This is the information obtained 
‘onsidering the transformer as a 
lumped circuit. Actually, however, 
the transformer is not a lumped 
‘ircuit. Its cross-wound primary is 
1 transmission line because the two 
nalves of it, wound in opposite direc- 
tions, possess a certain inductance 
er unit length and certain mutual 
listributed capacity. This transmis- 
sion line is shorted at the center tap. 
As any transmission line, the pri- 
nary of the transformer has mul- 
tiple resonances. This can easily be 
proven by a grid-dip meter. The 
owest frequency of resonance is 
‘ound when the primary winding of 
the transformer is open. Shorting the 
primary, another resonance at more 
than twice this higher frequency 
can easily be seen. The resonances 
of higher order can not always be 
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electronics 
trends to 
Airdesign 


t 
z = L 
= | 


TRANSFORMER 


ENGINEERING 


Among the “new and revolutionary” developments popping up every 
day, transformers may seem pretty static. But not to engineers at 
Airdesign. 

Here you'll find transformer design experts applying the newest prin- 
ciples and materials—many of them not yet common knowledge—to 
improve transformer performance or to solve unique design problems. 
And backing up their efforts are Airdesign’s skilled production people 
completely equipped for transformer manufacture of all types up to 
5KVA. 

Whether your needs involve ordinary power or audio transformers— 
or more complex items such as pulse transformers and ultra-sonic trans- 
formers—Airdesign engineers can supply you with the most up-to-date 
units of superior quality . .. when you need them. Call Airdesign for 
your next transformer order and see. 


ee a es eS ee 
esse A/RIES/GN. | 
ag 

So INC. 
| 
| 231 Fairfield Ave., Upper Darby, Pa. 

| Gentlemen: 
SEND IN THIS COUPON | Send me the latest copy of your literature 
FOR NEW BROCHURE ON | describing Airdesign Transformers. 
INDUSTRIAL & MILITARY Name__ sisdnarieamacirtlesistl | 
TYPE TRANSFORMERS | Title___ SS ese _ l 
NS ee ee ee ne ees 
| oe | 
a cs ee cee Geet ce es in i le nD eS ene ce ee a ee aes ee a 
For product information, use inquiry card on last page. 153 


ou Monr specities AIC 


REVERBERATION UNITS 


for its new TELE-GENTER 


Write for complete data on Model 42A— 
and on our INTERMODULATION METERS. 


“For better service to our many 
clients, Du Mont’s new Tele-Center, 
after full tests, has chosen Mode! 
42A Reverberation Units for all Con- 
trol Rooms,’’ says Reokert F. Bigwood, 
Manager of General Engineering Dept. ct 
the Du Mont Tele-Conter, New York City. 


Model 42A Reverberation Unit simulates re- 
verberation of a room of any size, using a 
magnetic tape loop system wiih SEVEN 
HEADS. Switching heads produces vcrious 
special effects as well as natural reverbera- 
tion. 

The unit features built-in variable equal- 
ization for special effects; continuously ad- 
justable reverberation time; and no pres- 
sure pads—resulting in better tape motion 
and reduced head wear. Size is 17'/, x 
9”. 


PRICE: 41 375™ 


we] . INSTRUMENT 
“Wudaio COMPANY INC 


Dept. T, 133 West 14th Street, N.Y. 11, N.Y. 


One-Half the Size of a 


Standard BNC! 


ACTUAL gL =e 
SIZE UM [Mops 


NEW DAGE DM SER 


— 


COAXIAL CABLE CONNECTORS 


- 


-_-_—— -— ee ae ee =e oe 
_ = 2 ae 


one 
~— «, 
~ 


> e weatherproofed and sealed . 


@ quick disconnect 
e mechanically rugged 


f 


I 
1 
| 
\ 
i 
\ 
\ 


= 


“= = 
me we ee ae ae i oe ae —™ 


Phone «+ Write -« 


DAGE ELECTRIC COMPANY, INC. 


154 For product information, use inquiry card on last page. 


e withstand extreme temperatures 
e heavy silver plating 
e can be adapted to any miniature cable 
@ requires no special tools for assembly 
e all general types available 


“BE SURE TO SEE DAGE DM SERIES, 
\ BOOTH 719, THE IRE SHOW!” ; 


e vibration proof \ 


ca 


"eee a ao” 


— 
— 


Wire for samples and detailed information 


e BEECH GROVE, INDIANA 


IES” 


Tuner Inputs 
(Continued from page 153) 


detected on a small transformer, b 
can easily be seen in a transforn 
of larger dimensions. 

Using the transmission line te 
minology, the first resonance may 
called 4/4 resonance, the seco 
4/2 resonance, etc. These resonanc 
change the performance of 1 
transformer appreciably at vari 
frequencies producing unexpect 
changes of the antenna transform 
impedance r. Referring to Fig. 6, 
AC is the line representing the pr 
mary of the transformer and BC 
the loop coupled to it and represen 
ing the secondary winding, then t! 
voltage induced in the secondary 
proportional to the line voltage \ 
at the point B. 


sin 8X 
Vv, =V.— 
sin B/ 
where V, is the line voltage at A 
jK, tan 6/ 
V,=E ——— 


R + jK, tan 8/ 
where: R is the internal resistance of th 
generator feeding the trans 
former. 
E is the open-circuit voltage « 
the generator. 
K is the surge impedance of th 
antenna line (K =R). 
L, 
— is the surge imped 
_ 
ance of the primary winding 
considered as a line. 


K, = 


C, is the low frequency capacity 
between the two halves of th 
primary. 


Thus tang/ singX 
1, ea te ~ 10 
a ds 
y (x) + tan?@/ sing 
Fig. 7 shows graphically Eq. 10 f 
R 2 


— =-and three different values of X // 
he 2 

Fig. 8 shows the same equation for 
X/l = 1 and three values of R/K, 

The transformed antenna imped- 
ance y varies with the square o 
these graphs because the availabl« 
power K,’E?,,/4r at the output of the 
transformer has to remain constant 
and equal to the available power o! 
the generator. K, is the degree of 
coupling of the loop to the line. 

The graphs of Figs. 7 and 8 give 
only a qualitative picture of th« 
variation of the secondary voltag: 
with frequency because of many 
simplifying assumptions taken in de- 
riving Eq. 10. 

Nevertheless the four crosses in- 
dicate the results obtained by meas- 
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urement of the antenna transformed 
impedance on Chs. 2, 6, 7, and 13. 
The ordinates of the four points are 
the square roots of the measured 
mpedances. 

Thus the following information 
an be added to that obtained from 
the study of the transformer as a 
umped circuit: 

1) It is desirable to keep 


Li 
K,, which is equal to \" 
Ga 


is high as possible. 

2) It is important to keep the sec- 

nd resonance considerably higher 

than the Ch. 13 frequency. Both of 
these requirements are favored by 
the cores of higher permeability. 
Such cores, however, usually have 
higher losses at high frequencies. 
Thus, the core to be used need not 
be made of the material best quali- 
fied for upper frequency limit of the 
ange (200 mc). Materials with more 
losses at the upper VHF frequency 
limit, but of higher permeability, 
can give better results. 

In conclusion, some typical results 
are shown which can be expected 
from a TV tuner with a wide band 
antenna input transformer and 6BQ7 
tube as a cascode r-f amplifier. 

NF of unbal- 
anced signal 
ch. (2 to 6) 5-6 db-26 db or better 
ch. (7 to 13) 7-8 db-22 db or better 


lank Circuit 
Continued from page 99) 


obtained from a tube manual or di- 
rectly from the tube manufacturer. 
From these quantities the required 
inductive reactance (or capacitive 
reactance which is equal) can be 
calculated. Finally, the effective and 
peak voltages across the tank cir- 
cuit can be determined from the 
power output and plate load. 

To facilitate this procedure, the 
calculator shown in Fig. 2 has been 
designed. To use this calculator, lo- 
‘rate the value of load on the R scale 
and Q on the Q scale. Join these 
points with a straight line and read 
eactance at the intersection of this 
line with the X scale. From this value 
ind the operating frequency deter- 
nine L and C on a reactance nomo- 
graph. Construct a second straight 
line from R to the output power on 
the P scale. Read the peak tank cir- 
‘uit voltage at the intersection of 
this line with the E scale. Multiply 
this reading by 0.707 to obtain the 
tank circuit RMS voltage, if required. 

This procedure can be reversed. 
Thus, select the power delivered 
from the tube on the P scale and 
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ROTARY ARMATURE 


207 RELAYS 


by NORTH 


A subminiature rotary armature relay de- 
signed for a variety of airborne and guided 
missile applications where reliable operation 
in severe environment is required. 


1. Two form C contacts rated at 2 amps, 30 
volts, DC resistive. 


2. Low capacity between contacts and 
ground. 


3. The standard IR 207 relay meets the re- 
liability requirements under MIL-R-5757B. 


4. For critical applications where more re- 
liability is required than is provided under 
MIL-R-5757B, North's ‘Special High Re- 
liability’ hermetically sealed relays are 

now available. 


1k 207-8 
Bracket Type 
mounting equipped 
with 4 holes for 
4-40 screws 


ae 


ey | 


Standard IR 207 Relay 
Internal Structure 


IR 207-C Type 

with standard 
| pl 

im 207-8 octal plug base 


MANUFACTURING COMPANY 


Originators of ALL RELAY Systems of Automatic Switching 


586 S. MARKET ST., GALION, OHIO. 


For product information, use inquiry card on last page. 


- 


| | E-X-T-E-N-D THE RANGE OF 


| your frequency standard 


| / fy . \ 
| |! vhf-uhf microwave 
| (20 to 1000 mc.) (500 to 12,500 mc.) 
| 
| | MODEL AM-1 MODEL FM-4 
| Measures and generates 20 to Measures and generates UHF 
1000 mc. Accuracy and stability through X bands. Extended 
as good as | partin 107 frequency range possible. 
may be realized with proper Requires 500-1000 mc. driving 
| driving source and auxiliary source. Contributes no error in 
i measuring equipment. accuracy and stability. When 
used with AM-1, accuracies 
\ of 1 part in 10 * may be obtained. } 
en ee Meee eee eae td 


For complete information and specifications 


contact your nearest Gertsch representative or 


GERTSCH PRODUCTS, INC 
seas (; [ R ] \ ( H cee 11846 Mississippi Ave 
Los Angeles 25, Calif 


MICROWAVE 


COMPONENTS 


DICO designs and manufactures custom and standard Co-axial 
Line and Waveguide components. These are produced under 
highest quality control standards, a typical example being... 


m ww» 


Send for catalog 953 MICROWAVE CORPORATION 
7 North Avenue, Wakefield, Mass. 


485-487 ELECTRONIC AVENUE 1.R.E. SHOW 


Tank Circuit 
(Continued from page 155) 


peak voltage on the E scale. (Pea 
voltage is approximately 0.8 or 0.9 
the plate supply voltage. For instan: 
when using a 1000 v. supply, pe: 
tank voltage may be estimated as & 
v.) Draw a line through these poin 
and extend the line until it reach: 
the R scale. At this point read t} 
required tube load in ohms. Fro 
this point draw a second straig 
line to the chosen Q value on the 

scale. Read the required inductive « 
capacitive reactance in ohms on tl 
X scale. Determine L and C on t! 
reactance chart using this value a 
the operating frequency. 

As an example design a 500 wa 
tank circuit which presents 300 
ohms to the amplifier tube. Select 
Q of 15. From 3000 on the R scale t 
15 on the Q scale construct a straig!} 
line. Read 200 ohms at the intersec 
tion of this line with the X scal 
Compute L and C on a reactance 
chart. From 3000 on the R scale t 
500 on the P scale construct a secon 
straight line. Estimate 1700 peal 
volts at the intersection of this lin¢ 
with the E scale. 

This procedure applies to any sin 
gle-ended Class B or C amplifier in 
cluding grounded-grid amplifiers. I! 
also applies to push-pull or othe: 
split-stator tapped-coil tank. How 
ever, the capacitance of each con 
denser section in the push-pull tank 
is one-half the calculated value. 

The nomograph solves the follow- 
ing equations: 

X, = R/Q (1) 

E peak = \/2PX,Q (2) 
In which R = Resonant tank circuit 
resistance 

Q = Full-load tank circuit Q 

X,, = Inductive branch reactance 

Epeak = Peak voltage across the 

tuned tank 

P = Tube power output 


WCEMA PLAQUE 


At the annual WCEMA party, Noel E. Porter (!) 
1955 WESCON Chairman, presented Heckert | 
Parker, upon his retirement, a piaque of ap- 
preciation for his many years of service. Mr 
and Mrs. Winfield G. Wagener look on. Mr 
Wagener is President of WCEMA. 
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Reliable Connections 


(Continued from page 87) 


in raid in any way, carefully remove 
in. length of cable jacket and 
. .wind and cut off the exposed cot- 
n yarn binding. Carefully spread 
art the projecting ground braid 
d apply a counter-clockwise wrap- 
- ng of % in. cellulose acetate ad- 
sive tape to the underlying teflon 
e to keep it tightly in place during 
ibsequent steps in the fabrication 
ocedure, as shown at (a). This is 
portant in that accidental dis- 
lacement of the teflon tape ruins 
, e termination and 
itting off the spoiled end and start- 
g again from the beginning. 
2. Unweave the projecting strands 
ground braid by combing or by 
yme other convenient method and 


necessitates 


t ay them back over the outside of a 
I plit cone-shaped ferrule of cold 
C olled steel, parallel to each other as 
ke hown at (b). The ferrule supports 
ce he strands as they are carefully 
U resented to a motor-driven fine- 
x vire scratch wheel for removal of 
if the Formex insulation as the end of 
n¢ the line is slowly rotated about its 
wn axis. 


3. Remove the split ferrule, lay the 
strands back over the cable jacket 


It without touching the cleaned surface 
el of the copper, and bind tightly in 
V place with two turns of #18 solid 
tinned copper wire, as shown at (c). 
1} Solder the strands of braid to the en- 


ircling #18 wire, all the way around 
vith rosin-core solder. 


L) Acetate Tape 
,) 1. Next, cut off 3s in. of the re- 
it maining portion of the acetate tape 
vrapped cable core protruding from 
the braid by rolling it on a flat sur- 
ace under a sharp knife, as shown 
Le it (d). The knife must be held ex- 
ictly at right angles to the rolling 
xis of the cable, or the cut will not 
neet after one turn, but will spiral 
to one side or the other, and a 
agged uneven end will result. Do 
ot remove the remaining acetate 
ipe wrapping. 
5. From the remaining % in. of 
re protruding from the braid, care- 
illy fish out the end of the #40 
inding and pull out enough of the 
ire so that the end of the winding 
10ows through the translucent teflon 
1pe no more than approximately 
beyond the ground braid as 
hown at (e). Leave 2 in. of the 
ulled out wire in place; cut off and 


1) liscard the rest. 

” 6. Stake and solder a 4 in. length 
4 < +18 solid tinned copper wire into 
“ he slot of a #5-40 x \%4 in. brass 


illister head machine screw, with 


} 
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More Engineers on A-N and civilian projects are proving— 


It pays to specify 


AMPERITE 


DELAY RELAYS 


and 


BALLAST REGULATORS 


Le 


/ A 
AMPERITE 
wt 


mPanith 
DELAY 
RELAY 


it 


AMPERITE 
REGULATOR 


simplest, most effective method for obtaining 
automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes 
ambient 
+-90°C), or humidity. Rugged; no moving parts; 
changed as easily as a radio tube. 


in altitude, 


@ For currents of 60 ma. to 5 amps. | 


@ Hermetically sealed, light, compact, 


Write for 4-page 
Technical Bulletin No. AB-51 


Pecan: CO. Inc., 


MOST COMPACT, HERMETICALLY SEALED 
Provide delays ranging from 2 to 150 seconds, 


e@ Actuated by a heater, they operate on A.C., " 
D.C., or Pulsating Current. f 


e Hermetically sealed. Not affected by altitude, 1x 


moisture, or other climate changes. 
{ | Uf 


@ Circuits: SPST only — 
mally closed. 
N ee i 
mm 
MINIATURE 


normally open or nor- 


Amperite Thermostatic Delay Relays are com- 
pensated for ambient temperature changes from 
—55° to +70°C. Heaters consume approximately 
2 W. and may be operated continuously. The 
units are most compact, rugged, explosion-proof, 
long-lived, and inexpensive! 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 


Also — a new line of Amperite Differential Relays — 
may be used for automatic overload, over-voltage, under- 
voltage or under-current protection. 


BALLAST REGULATORS 


e Amperite Regulators are designed to keep the 
current in a circuit automati- 
cally regulated at a definite 
value (for example, 0.5 amp). | ; i 


max | 


Operates on A.C., D.C., Pulsating 
Current. 

and most inexpensive. 
Amperite Regulators are the 


temperature (—55° to 


' WITH AMPERITE 


VOLTAGE VARIES 
VARIES APPROX 


50% | 2% 


561 Broadway, New York 12, N. Y. 


BATTERY VOLTAGE 


BATTERY & CHARGER 


In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 


For product information, use inquiry card on last page. 
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This announcement is under no circumstances to be construed as an offer te sell or 
as a solicitation of an offer to buy any of these securities. 


The offering is made only by the Offering Circular. 


| 
| NEW ISSUE February 1, 1955 


100,000 Shares 
ELECTRONIC SPECIALTY Co. 


Capital Stock 


(Par Value $.50 per share) 


Shavex Corporation is a wholly owned 
subsidiary of this Company. 


Price $3.00 per Share 


Copies of the Offering Circular may be obtained from the 
undersigned only in States in which the undersigned 
is qualified to act as dealer in securities and in which 


the Offering Circular may legally be distributed. 


D. A. LOMASNEY & Co. 
39 Broadway, New York 6, N. Y. 


IDENTICAL AMPLIFICATION 


Precision measurement of 

P p phase shift is practically 

* distortion free in the 

CROSBY Wideband Oscilloscope, Model 320. 

Identical horizontal and vertical amplifiers al- 

low phase shift indication for frequencies up to 

5. megacycles. 

A deflection sensitivity of 35 millivolts 

—— es RMS per inch, on both amplifiers, makes the 

No. 481 . Model 320 ideally suited for use in laboratories 
IRE Show 1955 requiring accurate phase shift evaluation. 

tis A general purpose, high-gain instrument 


ST) 


ee & a : >... particularly adapted to color television 
| OSB ; or "measurements. An Oscilloscope designed by 
* of engineers for use by engineers. 


cis \/ literature 


CROSBY LABORATORIES, Inc. 


BOX 233 © HICKSVUAE, NM: Y. 


7 


4, 
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Reliable Connections 
(Continued from page 157) 


¥ in. of the wire extending from 
slot and bent down approximat 
60°, as shown at (f). 

7. Screw the machine screw all 
way into the center hole of the sa 
tubing, wind two turns of the - 
wire around the bent down tip 0 
anchor it, carefully remove the F 
mex insulation with X-Var stripp 2 
liquid (WARNING: Avoid gett 
X-Var on any part of the ca 
braid, or windings. Use a clean p 
of solvent-moistened cloth or tis 
for each wiping and discard.) to a 
point not less than ™% in. from 
anchoring turns, thoroughly cle in 
off all traces of the X-Var with a 
clean cloth or tissue moistened wi'h 
alcohol, and wrap six or more turis 
of the cleaned wire around the b 
down tip. 

8. Grip the head of the mach 
screw firmly in a _ copper-jau 
clamp or vise to prevent heating of 
the screw and damaging of the saran 
tubing, and solder the turns of #40 
wire in place with rosin-core sold 
Overheating of the saran tubing may 
weaken the tubing and will cause 
formation of corrosive products that 
may attack the wire. After slipping 
3 in. lengths of spaghetti over each 
of the leads, the input-end of the 
delay line should appear exactly : 
shown at (g). 


Jn Vv — 


omoe 


Output-End Fabrication 


Experience will dictate just how 
long a piece of line must be cut from 
the reel to allow sufficient surplu 
for fabrication of the input-end, cal 
bration of the line to the desired 
delay time by cutting off short piec« 
from the output-end of the line, and 
fabrication of the output-end. 

Calibration of the delay line an 
fabrication of the output-end a1 
as follows: 

1. The completed input-end of t! 
line is connected to a test equipme: 
set-up, such as used for pulse-test 
ing new lines, and the 0.1-usec inp 
pulse and its reflection from tl! 
unterminated output-end observ: 
simultaneously on a synchroscop 
Knowing the sweep speed of tl 
scope and the desired delay tim 
the distances between the observé 
pulses can be calculated. Short piec« 
are then cut off from the output-en 
of the line. 

2. The output-end of the delay lin 
is prepared exactly as described fc 
the input-end, except that para 
graphs -2- and -3- are omitted an 
the Formex insulated braid 
combed out and laid back over th 
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-acket and held in place with several 
turns of % in. black electrical ad- 
iesive tape. Do not remove Formex 
nsulation from the strands at the 
itput-end, otherwise mutual cou- 
ing of shorted turns formed by the 
raid will destroy the transmission 
.aracteristics of the line. 
3. The final step consists of apply- 
s 300 volts dec between the input 
he id ground leads for several sec- 
ids as a preliminary insulation 
st, taping up the completed ends 
ith 14 in. black electrical tape in a 
at workmanlike manner as shown 
(h), and then repeating the in- 
lation test. 


th a Electronic Depth Sounder 


: : A new electronic depth sounder, 
: r charting the bottoms of lakes, 
‘ vers, and shoal waters, has been 
nnounced by Raytheon Mfg. Co. 
: ‘alled the DE 119, it weighs only 40 
i F ounds, and is powered by a stand- 
_ ird, 6 V. storage battery which will 
— perate the equipment for eight 
0 ours. On the face of the case, a 
os lass window reveals the chart paper 
9 which can be operated at three 
that 
Dir 
acn 
the 
‘ion 
10) 
rol 
alu 
al 
ire 
er 
an Fathometer’’ depth sounder utilizes echo effect 
to chart river bottoms and locate schools of fish. 
_ t weighs 40 Ibs., is battery powered 
ar 
peeds 12, 30 or 60 in./hr. The in- 
th trument is highly accurate over its 
er ntire range from zero to 240 feet of 
ast epth, readable in four phases. 
p The DE 119 is claimed to be the 
tl nallest and lightest ever developed. 
ve sells for $1185 F.O.B. Waltham, 
yp lass. The transducer, which gener- 
th es the ultrasonic signal and “lis- 
m ns” for its echo, is lowered over the 
ve de on the end of a short pipe. It is 
ce eld a foot or two below the surface 
er - the water. The sound signal trav- 
s through the water until it strikes 
lin .e bottom, then returns in the form 
fc t an echo. The sensitive transducer 
ra icks up the echo, and the equip- 
an 1ent converts the time interval auto- 
iatically into a reading of feet or 
th athoms. 
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NEW SMALL PATTERNS 


209-5L compact 
oblique cutting plier 


> ae 
ne iia 


307-5'AL extremely 


slim long nose plier 


 e 


7 » — 
i 
wal” =~ 


needle nose plier 


complete new line. 


ASK YOUR SUPPLIER 


Foreign Distributor: 


International Standard 


Electric Corp., 
New York 


Established 1857 


7200 McCORMICK ROAD + CHICAGO 45, ILLINOIS 


For product information, use inquiry card on last page. 


to =SPEFD 
YOUR PRODUCTION 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 
with ease. 

And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 


leaf spring. 


Write for your free 
copy of the Klein 
Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein Quality Pliers. 


KLEIN 
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HIGH FREQUENCY 
FOR | niGH VOLTAGE 


SPACE SAVING APPLICATIONS 


GARDE 


Miniature & Sub-Miniature 
INSULATED STAND-OFFS, 
FEED THROUGHS & SPACERS 


Th 
aa A 8 
TEC Lu 


HERMETICALLY 
SEALED HEADERS 


COIL FORMS > 


(a 7) 
\ \ PA 5 
PARA i 


MULTIPLE TERMINAL 
CONNECTOR HEADS 


BARRIER STRIPS 


Molded as a unit with Bus Bars 
require no insulating backing. 


For users to properly assess 
the outstanding features and ad- 
vantages of Garde Components, 
samples will be sent on request. A 
detailed technical catalog is now 
available. Be sure your name is 
on our mailing list. 

We have complete facilities to 
accommodate your special re- 
quirements, ranging from Engi- 
neering Consulting Service to Pre- 
cision Design and Production. 


GARDE 


MANUFACTURING COMPANY 


MOLDERS OF THERMOPLASTIC AND 
THERMOSETTING MATERIALS 
588 Eddy Street, Providence 3, Rhode Island 
Soles Representatives in Principal Cities 
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Electronic Press Day 


AST month the Electronics Com- 


mittee of the Los Angeles Cham- | 


ber of Commerce held its first 
“press” day, purpose of which was to 
present a complete picture of local 
Electronic Industries for both local 
and national, trade and consumer 
press. 

The coupling of civic or municipal 
and industrial interests was quite 
successful with ten speakers pre- 
senting the subject in an all morning 
session. 


Electronic Outlook: 


R. C. Fuller, Chairman, made the 
introductory remarks and Dr. A. M. 
Zarem followed with an overall re- 
view on the Electronic Outlook for 
1955. He defined electronic equip- 
ment as being built to detect, meas- 
ure, analyze, compute, store, control 
or convey information or _ intelli- 
gence. In this respect, it fulfills the 
type of activity engaged in by hu- 
man beings, which combines their 
sensory and intellectual mechanisms 
with their muscle to accomplish 
tasks. He divided the industries into 
five basic parts as 1. radar: 2. com- 
puters; 3. research and development, 
including guided missiles; 4. radio- 
TV; 5. components. Individual speak- 
ers then gave detailed information 
on each of these activities. 

For example, Les Hoffman _ of 
Hoffman Electronics Corp. speaking 
on Radio and TV in Southern Cali- 
fornia said that 250,000 television sets 
would be sold in the area during 
1955 and that he expected color tele- 
vision to play an important sales role 
in the latter part of 1956. L. D. Calli- 
han, Gilfillan Bros., Inc. reported 
that the eight prime radar system 
manufacturers do a combined dollar 


volume of $335 million and that they | 


depend on more than 1000 subcon- 
tractors for $200 million of vital 


components. He predicted that by | 


1960 the total volume would swell 


to more than a billion dollars an- 


nually. 


Speaking on the growth and future | 
prospects of the component parts in- | 
dustries, Paul H. Tartak, Pres., Elec- | 


tronic Industries, Inc., said that there 
are now approximately 95 compo- 
nent manufacturers in the area. Of 
this number approximately 20% are 
engaged in production of various 


| types of transformers. There still is | 
| need for basic components producers 


in the West. 

S. F. Arn, Packard Bell Co., re- 
porting of research and development 
said that the airframe manufacturers 


expected their staffs of some 6000 | 
| electronic engineers to double by 


to your 

OPEN WIRIN( 

CABLE SUPPO! 
PROBLEMS 


Use the 
ALL NYLON 
~ “NyGrip” 
CABLE CLIPS 


for tough 
conditions 
and unusual 
heat, etc. 


Use the 

ETHYL CELLULOSE 
“EthoLoc’’ 

CABLE CLIPS 


for average 
conditions 

and maximum 
economy 


Send for details and FREE samples. 


WECKESSER COMPANY 


5259 N. Avondale Ave. Chicago 30, II! 
Visit our Booth 33 at the I.R.E, Show 


~ WANTED 


| for Murder... 


CANCER is the cruelest enemy of all. 


No other disease brings so much sul- 


fering to Americans of all ages. 


yET—though 23 million living Ameri- 


cans will die of cancer, at present rates 


—there is reason for hope. Thousands 


are being cured, who once would have 


been hopeless cases. 1 housands more 
can have their suffering eased, their 
lives prolonged. And every day, we 
come closer to the final goal of cancer 
research: a sure and certain cure for 


all cancer. 


THESE THINGS have all been helped by 
your donations to the American Cancer 
Society. This year, please be especially 


generous! 


Cancer 
} MAN'S CRUELEST ENEMY 


| Strike back—Give 


AMERICAN CANCER SOCIETY 
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1960. In addition to airframe manu- 


acturers, some 203 electronic com- 
anies are engaged in significant 
2&D work. M. V. Kiebert of Con- 
ir-Pomona reviewed basic aspects 
guided missiles and indicated the 
rection of R&D in this activity. 
J. Breitwieser, Vice President, 
ear Inc., reviewed the needs of 
&D in fields of automation, audio 
vices, industrial instrumentation, 
ymic energy, communication and 
mi-conductive devices. J. R. Brad- 
rn, president, ElectroData Corp. 
‘inted out that about one fourth of 
e nation’s data processing equip- 
nt manufacturers are located in 
etropolitan Los Angeles. About 
»% of their dollars is for purchased 
subcontracted parts and assemb- 
es. He expects this industry seg- 
ent to expand eight-fold by 1960. 
Julian K. Sprague, President of 
Sprague Electric Co. delivered the 
incheon address at which time he 
oted that the West Coast now has 
bout 75% of the instrumentation 
ndustry. This is due in part to the 
elatively great number of small 
rms specializing in the solution of 
lesign and assembly problems. The 
reat majority of these firms have 
ess than 100 employees and annual 
ales of under one million dollars. 
Mr. Sprague traced the continuing 
rowth pattern of Western Elec- 
tronic Industries in the fields of 
nilitary and entertainment electron- 
es. The fact that 60% of annual 
WESCON exhibitors were eastern 
nanufacturers is further evidence 
that this rich market with its ex- 
anding population has been recog- 
ized. 


Truscon Anniversary 


America’s broadcasting towers are 
etting so tall that the 1,000-footers 
1ay soon be “just average,” Truscon 
Steel Div. of Republic Steel Corp., 
uggested as it ticked off its own 
0th anniversary as one of the pio- 
eer fabricators of such structures. 
n those 2@ years, C. B. McGehee, 
reneral Manager of Sales, estimated 
he company has produced more 
1an 900 towers. Placed one atop an- 
ther, the total would reach to a 

‘ight of 48 miles. Television’s spe- 
al broadcasting requirements are 
irgely responsible for the skyscrap- 
ig trend, Mr. McGehee said. 


lew Lab Announced 


Donald R. Larimer, Pres. of Gen- 
al Crystal Co., Burlington, Wis., 
as announced the formation of 
‘orthern Engineering Labs. as an af- 
liate of his company. 
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Here are challenging opportunities ina newly 
formed Division of a pioneer electronics firm 


for continued growth and responsible positions. 


INVESTIGATE SYLVANIA’S OPPORTUNITIES NOW! 
The following 
CAREER POSITIONS 


in Supervisory and Specialist fields 
are now open 


BOSTON BUFFALO 
Engineering Laboratory Engineering 
Majors in E.E.. M.E.. Majors in E.E., M.E., or 


Math, Physics. 5 or more 
years Research & Devel- 
opment experience in _ 
Countermeasures 
Systems Analysis 
Transistor Applications 
Noise Studies 
Antenna Res. & Dev. 
Systems Development 
Mechanical Design 
Miniaturization 
Digital Computer 
circuits & systems 
Circuit Design 


Physies. 5 or more years 
experience in Product 
Design and Advanced 
Development in — 
Mechanical Design 
Shock & Vibration 
Subminiaturization 
Microwave Applications 
Pulse Techniques 
Servo Mechanisms 
F. M. Techniques 
Equipment Specifications 
Circuit Design 
Heat Transfer 


Shock & Vibration Systems Development 
Technical Writing Components 
Missile Analysis Mechanization 


INTERVIEW and RELOCATION EXPENSES 
will be paid by Sylvania 
Sylvania provides financial support for advanced 
education as well as liberal insurance, 
pension and medical programs. 


Please foru ard resume to: 
Professional Placement Supervisor 
SYLVANIA ELECTRIC PRODUCTS INC. 
Thomas A. Tierney | Randall A. Kenyon 


70 Forsyth Street 175 Great Arrow Ave. 


Boston, Mass. Buffalo 7, N. Y. 


SYLVANIA ¥ 


ELECTRIC PRODUCTS INC. 


Your inquiries will be answered 
within 


two weeks. 
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Microwave 
Assemblies, 

Radar Components, 
and Precision 
Instruments . 
manufactured to 
your Blueprints 
and Specifications. 


BOOTH No. 426 


Radio Engineering Show 
MARCH 21-24, 1955 
Kingsbridge Armory 
New York City 


N.R.K. MFG. & ENGINEERING CO. 
4601 WEST ADDISON STREET © CHICAGO 4I, ILL. SPring 7-2970 
West Coast Representatives TUBERGEN a 2232 W. Ith St., Los  ale6, Calif 


New! ATLAS 


et 


18-FOOT 
BOOM 
EXTENSION 


I 


MODEL BS-37 
LIST $625.00 


USER 
NET 
PRICE 
$375.00 


QUIET— 
as a Cat 
on Velvet! 


ne | 


PORTO-BOOM 


for studio and portable service 


Velvet-smooth balanced operation, collapsible for 

easy transportation, fast set-up and knock-down . all the 
features you want in a quality boom stand Careful ATLAS 
design means such additional advantages as: positive 
prevention of accidental or sudden collapse of upright 
rapid height adjustment yet prevention of sudden downward 
motion; 360° mike rotation; noise-free mike suspension; 
automatic positioning regardless of boom angle 

Upright retracted, 51/4 ft.; extended, 9 ft 

Boom retracted, 7 ft.; extended, 18 ft 


the COMPLETE LINE of 
MIKE STANDS & ACCESSORIES 


ATLAS 


ATLA & sounp corp, 1445 39th St., Brooklyn 18, N. Y. 


In Canada: Atlas Radio Corp., Ltd., Toronto, Ont 
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TELE-TECH 


IRE Convention 
(Continued from page 89) 


Application of a Magnetic Amplifier to 
High-Performance Instrument Servo, P: 
R. Johannessen, Servomechanisms L: 
M.I.T., Cambridge 39, Mass. 

A Non-Linear Compensating Configurat 
for Saturating Servomechanisms, W. 
Surber, Electrical Engineering De 
Princeton University, Princeton, N. J 

Delay-Line Methods for Compensat 
Closed- Loop Systems in the Time Doma 
R. E. Scott and Y. C. Ho, Research I 
of Electronics, M.I.T., Cambridge, Mas 


Tuesday, March 22, A.M. 


TELEMETRY & REMOTE CONTROL—Ii— 
REMOTE CONTROL 


Chairman: Charles H. Doersam, Jr., Spe 
Gyroscope Co., Div. of The Sperry Cor 
Great Neck, N. Y. 

New Apparatus and Techniques of Air Tr: 
fic Control Data Handling and _ Displ: 
David J. Anthony, Consolidated Vult 
Aircraft Corp., San Diego, Calif. 

The Role of the Digital Computer in Proces 
ing Guided Missile Data, H. N. Morris, R¢ 
Missile Test Project, Air Force Miss 
Test Center, Patrick Air Force Base, F 

A New Method for Designing the Conpens 
tion of Feedback Control Systems, G 
bert S. Stubbs, The Franklin Institu! 
Philadelphia 3, Pa. 

Analysis of Sampled Data Systems anid 
Digital Computers in the Frequen 
Domain, Rubin Boxer, Rome Air Develo; 
ment Center, Griffiss Air Force Ba 
Rome, N. Y. 


ANTENNAS & PROPAGATION—II—ANTENNAS 


Chairman: George Sinclair, President, Sir 
clair Radio Laboratories, Ltd., 1197 Law 
rence Ave., W., North Park P.O., Ontari 
Canada 

Omnidirectional Circularly Polarized An 
tennas, K. S. Kelleher and C. W. Morrow 
Melpar, Inc., 452 Swann Ave., Alexan 
dria, Va. 

The N.R.L. Precision “Big Dish” Antenna 
D. L. Holzschuh, Collins Radio Co., Ceda 
Rapids, Ia. 

The Omniguide Antenna; an Omnidirec 
tional Waveguide Array for UHF-T\ 
Broadcasting, O. M. Woodward, Jr., RCA 
Labs., Princeton, N. J. and James Gibsor 
Huskvarnavagen 122, Vattersnas, Sweden 

The Circular Traveling-Wave Antenna, W. J 
Bergman and F. V. Schultz, Univ. o 
Tenn., Knoxville, Tenn. 

Stripline Radiators, James A. McDonoug! 
Airborne Instruments Lab., Inc., Mineol: 
ae A 


AERONAUTICAL & NAVIGATIONAL ELECTRONICS— 
—AIRBORNE DEVICES AND ENVIRONMENT 


Chairman: G. L. Haller, General Electr 
Company, Syracuse, N. Y 

Aircraft Electronics—Environment, Specifi 
cations and Survival, M. B. Levine an 
F. Mintz, Armour Research Foundatior 
any Institute of Technology, Chicag 
16, Ill. 

Dynamic Environmental Testing of Airborn 
Electronic Components, R. H. Jacobson an 

B. Levine, Armour Research Founda 
tion, Illinois Institute of Technology, Ch 
cago 16, Ill. 

A Communication Theory Approach Towar: 
the Design of Aircraft Instrument Dis 
plays, Lawrence J. Fogel, Stavid ;. en 
ing, Inc., 312 Park Ave., Plainfield, J. 

The C19K Charactron, J. T. ew, ‘Cor 
solidated Vultee Aircraft Corp., San Dieg 
12, Calif. 

Versatility of Floated-Type Rate Integratin: 
Gyroscopes in Systems Applications, J. W 
Lower, Minneapolis-Honeywell Regulat« 
Co., Minneapolis 13, Minn, 


BROADCAST TRANSMISSION SYSTEMS—I—TV 
BROADCASTING 


Chairman: Ronald J. Rockwell, WLW, Cros 
ley Broadcasting Corp., 140 West 9 St 
Cincinnati 2, Ohio 

Synchronization of Multiplex Systems fo 
Recording Video Signals on Magnetic Tape 
Donald E. Maxwell and William P. Bart 
ley, Electronics Lab., General Electri 
Co., Syracuse, 

Channel Response Requirements of Multi 
plex Systems for Recording Video Signa! 
on Magnetic Tape, Benjamin G. Walker 
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Electronics Lab., 
Syracuse, N. 


rrite Heads for Magnetic Recording in the 
Megacycle Range, William R. Chynoweth, 


Electronics Lab., 
Syracuse, N. Y. 


ttenuation Measurements on Short 

Samples, Louis E. Raburn, 
,veo Mfg. Corp., 4890 Spring Grove Ave., 
neinnati 32, Ohio 

New Television Transmitting Antenna, 
W. Masters and C. J. Rauch, The An- 
nna Lab., The Ohio State University, 
epartment of Electrical 
ylumbus 10, Ohio 

irious Emission Filters for High Power 


Vv Transmitters, 


\lien B. DuMont Labs., Inc., Communica- 
m Products Div., Development Engineer- 
g Dept., 1500 Main Ave., Clifton, N. J. 


AUDIO—I—GENERAL 
rman: Harry F. Olson, Acoustical Lab., 
CA Labs., Princeton, N. J. 
ctronically Controlled Audio Filters, L. O. 
iolansky, 360 Huntington 


' 
lass. 


stortion in Class B Transistor Amplifiers, 

Viaurice V. Joyce, 
f Brooklyn, 99 Livingston St., Brooklyn 
nu... ¥ 


tection of Audio Power Spectrum Dis- 
persion, H. S. Littleboy 
Northeastern University, 
\ve., Boston, Mass. 

libration of Test Records by B-Line Pat- 
terns, Benjamin B. Bauer, 
Inc., 225 W. Huron St., Chicago 10, Ill. 
esign and Performance 
quency Electrostatic Speaker, 
Bobb, R. B. Goldman and R. 
Phileco Corp., C & Tioga Sts., Philadelphia 


34, Pa 


Electronic Music Synthesizer, Harry F. Ol- 
on and Herbert Belar, RCA Labs., Prince- 


ton, N 


INFORMATION THEORY—I 


airman: Louis A. deRosa, Federal 
communication  Labs., 
Ave., Nutley, N. J. 
Coding for Noisy Channels, 
M.1.T., 77 Massachusetts Ave., Cambridge 


39, Mass. 


The Rate of Approach 
Claude E. Shannon, Bell Telephone Labs., 


Murray Hill, N. J. 


rhe Mathematics of Information Theory, 
Brockway McMillan, Bell Telephone Labs., 


Murray Hill, N. J 


Session Commentary, Robert M. Fano, M.LT., 


77 Massachusetts 
Mass. 


INSTRUMENTATION & TELEMETRY AND 
REMOTE CONTROL 


1airman: Robert L. Sink, Consolidated En- 
gineering Corp., 300 North Sierra Madre 
Villa, Pasadena, Calif. 

ompound Modulation: Method of Record- 
ing Data on Magnetic Tape, George B. 
Newhouse, Consolidated Engineering Corp., 
300 No. Sierra Madre Villa, Pasadena 15, 


Calif. 


‘evelopment of a Portable Magnetic Tape 
Recorder for Precision Data Recording, 
Glenn D. Maxwell, Consolidated Engineer- 
ng Corp., 300 No. Sierra Madre Villa, 
Pasadena 15, Calif. 

System for Precise Time-Storage and Ex- 
pansion of Electrical Data, 
Stanley, Ampex Corp., 
Redwood City, Calif. 
utomatic Oscillograph Readers, Louis L. 
Fisher and George L. Hatchett, J. B. Rea 
‘o., Ine., 1723 Cloverfield Blvd., 


Monica, Calif. 


nalysis of Data Recording Systems, Thomas 
L. Greenwood, Recorder & Electronics 
Lab., Redstone Arsenal, Huntsville, Ala. 


ELECTRON DEVICES—I—TUBES 


airman: G. D. O'Neill, Sylvania Electric 
Eroguets, Inc., Sylvania Center, Bayside, 


T 


Gas Discharge Noise Source, Philip Par- 
en and W. Honig, The Johns Hopkins 


of a High Fre- 


934 Charter St., 


University, Radiation Lab., 1315 St. Paul | 


St., Baltimore 2, Md. 
rrections to the Theory of the Grounded- 
Grid Triode, W. A. Harris, Radio Corp. of 
America, Tube Div., Harrison, N. J. 
evelopment of a Large-Diameter Dumet 
Lead for Sealing to Soft Glass, D. L. 
Swartz and J. C. Turnbull, Radio Corp. 
of America, Tube Div., Lancaster, Pa. 
ovel Design Approach for Microwave Tubes, 
J. E. McLinden and D. Lichtman, Airborne 
instruments Lab., Inc., Mineola, N. Y. 


i 
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SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


GYROS 
at 10-G eat 
acceleration 


Possible 
acceleration 
force 10-G d 


The gyroscope in a missile guidance system must be able to 
withstand acceleration forces up to 10 G’s in any direction. 
This gyroscope, designed and developed by the Guided Mis 
sile Development Division of the U. S. Army and the Ford 
Instrument Company, will function under this acceleration. 
Tests have shown these gyros to be accurate to 1/50° per hour 
drift, or better. 

For forty years, Ford has been building gyroscopes, at first 
for navigation devices, later for stabilization in many fire con- 
trol problems. Ford designed and manufactured gyros have 
been in the stabilization systems of heavy battleship guns, 
in missiles and torpedoes and in delicate airborne instruments. 
Stable platforms and guidance systems have been outstanding 
achievements of Ford Instrument Company engineers. 

Since 1915, the engineers at Ford Instrument Company have 
specialized in such equipment as computers, controls, and 
servo-mechanisms in hydraulics, electronics, mechanics and 
magnetics for the Armed Forces and for industry. If you have 
problems in any of these fields, it will pay you to discuss them 
with Ford engineers. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 


ENGINEERS 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


For product information, use Inquiry card on last page. 


Engineers — 
DESIGNERS-DRAFTSMEN 


Electronic and Mechanical 


"You just can't hardly 


find them no more” 


OPPORTUNITIES like those now available at 


hee 
Melpar are difficult to find. Melpar, leader in elec- 


tronic research and development, offers unlimited 
opportunities for personal advancement .. . un- 
excelled laboratory facilities at its new plant . 

diversified and challenging projects... long-range 
military and industrial program . .. and a new 
way of life in pleasant suburban Fairfax County 


in northern Virginia. Yes, “you just can’t hardly 
tT! mr r 1 71 | - . 
find opportunities like them no more. 


with experience in the following fields: 


New positions created 
by our expansion require men 


Network Theory 


Falls Church, Virginia 


For personal interview send resume to 


Technical Personnel Representative, 


| 
l 
1 
melpar, inc. | 
' 
Subsidiary of Westinghouse Air Brake Co. \ 
' 
! 
1 
' 
1 
' 
' 


3000 Arlington Blvd., Dept. TT-15 


or 11 Galen St., Watertown, Mass. 


Systems Evaluation 
Automation 

Microwave Technique 

UHF, VHF or SHF Receivers 
Analog Computers 

Digital Computers 

Magnetic Tape Handling Equipment 
Radar and Countermeasures 
Packaging Electronic Equipment 
Pulse Circuitry 

Microwave Filters 

Flight Simulators 
Servomechanisms 
Subminiaturization Techniques 
Electro-Mechanical Design 


TERMALINE 


COAXIAL LOAD RESISTORS 


50 ohms DC to 4000 mc—5 watts to 2500 watts 


The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and VHF. 
Design is such that normal reactance is put to 
work producing a pure resistance*over an 
extremely wide frequency range. Acting as a 
“bottomless pit’ for RF energy, thousands of 
TERMALINE units are in daily use in high 
frequency applications. 


Model Cont. Power Rating Input Connector 
80F 5 watts UG-23B/U 
80M 5 watts UG-21B/U 
80A 20 watts UG-23B/U 
81 50 watts UG-23B/U 
81B 80 watts UG-23B/U 
ate a oH Adaptor to fit UG- 
82¢ 2500 watts 218/U supplied 


Adapters or cable assemblies for standard 
coaxial line available. 

ALL TERMALINE units, except Model 82C, are 
self-cooled. Substantial quantity discounts. 


LITERATURE UPON REQUEST 


ENTERPRISES 


| : 4 | ELECTRONIC CORP. ie 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


TERMALINE Coaxial Line Instruments 


For product information, use inquiry card on last page. 
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EARL LIPSCOMB 
ASSOCIATES 
Dallas ¢ Houston 


IRE Convention 


(Continued from page 163) 


Magnetron Operation at Very-Long Pu 
Marcus Nowogrodzki, Amperex Elect: 
Corp., 230 Duffy Ave., Hicksville, N. ¥ 


Tuesday, March 22, P.M. 


INSTRUMENTATION—II 


Chairman: Edwin P. Felch, Bell Telep! 
Laboratories, Inc., Whippany, N. J. 

A New Instrument for the Automatic M« 
urement of Transistor Noise Figure, D 
Grieg and S. Moskowitz, Electronic 
search Associates, Inc., P.O. Box 29, C 
well, N. J. 

A Radio Frequency Parameter Bridge 
Junction Transistors, Anthony Hlava 
and Ge Yao Chu, Sylvania Electric Pr 
ucts Inc., Electronic Div., Ipswich, Ma 

A Versatile Transistor Tester for Measur 
Open Circuit “‘T’’ Parameters, R. P. C1 
Motorola, Inc., 4545 Augusta Blvd., C 
cago 51, Ill. 

A Transistorized Oscillograph, W. G. Re 
ert, Jr., Allen B. DuMont Labs., Inc., 
strument Div., 760 Bloomfield Ave., Clift 


N.. J. 

A 200 CPS to 5 MC Recording Equipme 
Charles C. Comstock, Signal Corps | 
gineering Labs., Ft. Monmouth, N. J. 


ENGINEERING MANAGEMENT—I 
PANEL DISCUSSION: OPERATIONS RESEARCH- 
A TOOL OF ENGINEERING MANAGEMENT 


Chairman: C. M. Jansky, Jr., Jansky 
Bailey, Inc., 1735 DeSales St., N.W., Wa 
ington 6, D. C. 


AERONAUTICAL & NAVIGATIONAL 
ELECTRONICS—II—RADAR AND AIRCRAFT 
LANDING AIDS 


Chairman: Bernal M. Meador, Trans Wo! 
Airlines, 400 E. Donovan Rd., Kansas Cit 
15, Kans. 

Airport Surface Detection Equipment, J 
Woodward, Airborne Instruments Lal! 
Inc., Mineola, N. Y. 

A Marine Radar Identification System, 
Charles M. Tiffin, Federal Telecommunic: 
tion Labs., 500 Washington Ave., Nutle 
10, N. J. 

Statistical Techniques for Analysis of ILS 
Flight-Test Data, Abe Tatz, Airborne | 
struments Lab., Inc., Mineola, N. Y. 

An Analysis of Angular Accuracy in Searc! 
Radar, Robert Bernstein, Electronics R« 
search Labs., Columbia University, 6: 
West 125 St., New York 27, N. Y. ; 

Radio Direction Finding from the Standpoint 
of Sampling and Interpolation, M. Maso: 
son, Federal Telecommunication Labs., 50 
Washington Ave., Nutley 10, N. J. 


BROADCAST TRANSMISSION SYSTEMS—I|— 
COLOR TELEVISION 


Shelby, Vice-Pres 
Inc., 30 Rockefell: 


Chairman: Robert E. 
Chief Eng., NBC, 
Plaza, N. Y. 20 

Proposed Controls for Electronic Masking i 
Color Television, W. L. Brewer, J. H. Lac 
and J. E. Pinney, Color Technology Div 
Eastman Kodak Co., Rochester, N. Y. 

Experimental Equipment for Recording an 
Reproducing Color Television Images © 
Black and White Film, William L. Hughe 
Iowa State College, Engineering Exper 
ment Station, Ames, Ia, 

Cathode-Ray Vectrograph, Frank Uzel, J 
Allen B. DuMont Labs., Inc., Instrume! 
Div., 760 Bloomfield Ave., Clifton, N. J. 

Automatic Balance Control of Colorplexe: 
in Color TV, J. R. Popkin-Clurman, Telé 
chrome, Inc., 632 Merrick Rd., Amityvill: 
N 


N. Y. 
Television in Europe, Hubert A. S. Giba 
Uster, Bahnstr. 7, Switzerland 


AUDIO—II—SYMPOSIUM: MUSIC, HIGH 
FIDELITY, AND THE LISTENER 


Chairman: Leo L. Beranek, Bolt Berane 
& Newman, Inc., 16 Eliot St., Cambridg 
38, Mass. 

Electronic Organ Tone Radiation, Daniel V 
Martin, The Baldwin Co., 1801 Gilbe 
Ave., Cincinnati 2, Ohio 

The Role of Room Acoustics in Music Listen 
ing, John A. Kessler, Acoustics Lab 
M.1.T., Cambridge 39, Mass. 
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Environment-Fitness Considerations of High- 


Fidelity Audio Systems, Robert D. Dar- 


ell, Balmoral, The Vly, Stone Ridge, N. Y. | 
.coustic Requirements of a Sound System 
Determined by the Listener, Cyril M. Har- | 
ris, Acoustics Lab., Columbia University, | 


632 West 125 St., New York 27, N. Y. 
‘lan, A Somewhat Neglected Component of 


Hi-Fi Systems, Walter A. Rosenblith, De- | 


artment of Electrical Engineering, M.LT., 
ambridge 39, Mass. 


TELEMETRY AND REMOTE CONTROL—I!i— 
RECENT TELEMETERING DEVELOPMENTS 


iirman: Martin V. Kiebert, Jr., Convair, 
sox 1011, Pomona, Calif. 

Multiple Frequency Antenna Coupling 
System, Harvey R. Sigler, Bendix Pacific 
Div., Bendix Aviation Corp., 11600 Sher- 

an Way, N. Hollywood, Calif. 
ermanium Photo-Conductor as Missile Spin 
Counter in an _  All-Transistor FM 
felemeter Transmitter, C. M. Kortman, 


Bendix Pacific Div., Bendix Aviation | 


Corp., 11600 Sherman Way, N. Hollywood, 


alif. 

near Voltage Controlled Frequency Modu- 
lation of the Hartley Oscillator, W. F. 
Link, Bendix Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, N. Hollywood, 
Calif. 

\pplication of Process Circuitry to Tele- 
metering Components, L. A. G. Ter Veen, 
Bendix Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, N. Hollywood, 
Calif. 

Wide Band AC Rate Networks, L. F. Lyons, 
Bendix Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, N. Hollywood, 
Calif. 


ELECTRON DEVICES—II—MICROWAVE TUBES 


hairman: Wellesley J. F cmon RCA Tube 
Division, Harrison, N. 


Klystron Power pl for Long-Hop 


Microwave Relay, N. P. Hiestand, Varian | 


Associates, 611 Hanson Way, Palo Alto, 
Calif. 

Wide-Band, High Power Traveling-Wave 
Tubes at S-Band, S. F. Kaisel and W. L. 
Rorden, Electronics Research Lab., Stan- 
ford University, Stanford, Calif. 

\ 1 KW Pulsed Traveling- Wave Tube Am- 
plifier at X-Band, J. E. Nevins, S. F. 
Kaisel and M. Chodorow, Electronics Re- 
search aoe Stanford University, Stan- 
ford, Calif. 

Noise Analysis of Traveling-Wave Tube 
Video Detector, Glen Wade, Electronics 
Research Lab., Stanford University, Stan- 
ford, Calif. 


AUTOMATIC CONTROL—iI—TRENDS IN AUTO- 
MATIZATION OF PROCEDURES AND PROCESSES IN 
BUSINESS AND INDUSTRY 


airman: Gordon S. Brown, Head, Elec- 
trical Engineering Dept., M.I.T., Cam- 
bridge 39, Mass. 

inel Members: Professor Richard L. Meier, 
Department of Sociology, University of 
Chicago, 1126 East 59 St., Chicago 37, Il. 
Dr. W. R. G. Baker, Vice President of 
Electronics, General Electric Co., Elec- 
tronics Park, Syracuse, N. Y. Mr. Low K. 
Lee, Head, Advanced Techniques Lab., 
Dept. of Engineering Res., Stanford Re- 
search Institute, Stanford, Calif. Mr. Roger 
W. Bolz, Editor, Automation, Penton Pub- 
lishing Company, Cleveland, Ohio 


AUDIO—I|I—SEMINAR: MAGNETIC RECORDING 
FOR THE ENGINEER 


airman: Semi J. Begun, Clevite-Brush 
Development Co., 540 E. 105th St., Cleve- 
and 8, Ohio 

lagnetic Tape as a_ Recording Medium, 
Frank Radocy, Audio a Inc., 444 
Madison Ave., New York 22, a 
‘corder- -Reproducer Design, Walter T. Sel- 
sted, Ampex Corp., 934 Charter St., Red- 
vood City, Calif. 

‘pe Recording Applications, Marvin Cam- 
ras, Armour Research Foundation, 55 East 
33rd_St., Chicago 16, 

pe Life, William S. Latham, 658 Eastern 
Point Road, Groton, Conn. 

he Future of Magnetic Recording, John S. 
Boyers, The National Co., 61 Sherman St., 
Malden, Mass. 


Vednesday, March 23, A.M. 
ULTRASONICS—1 


airman: Frank Massa, Massa Labs., Inc., 
5 Fottler Rd., Hingham, Mass. 
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two ALTE ANSING ropnone erve 
broadcast Studios and puDdl aqare 
systems throughout the world. Through 
eee consistent performance of the highest 
quality the ALTEC 639 and the ALTEC 633 
have proved the elves under al rt 
conditions and for every purpose. These 


two 


Sn 
ram 
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The ALTEC 639 Microphones are ideal for 
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a 
The ALTEC 633 
haker" micr } T ri 
1e; labie f Ait t 
J idress, so 1 distribut 
r broadcasting atiords non-directional and, 


vith 8B attachment, semi-directional 


performance. One of the most popular 


microphones ever made. Frequency 
~ . 4 4 yy ~ - 
re iOnse YW) cr moedar 
+, La ’ if ture . 4 PONS + SUL i | f J . 
(633A) 30 ohms, (633C) 30, 150/250 ohn 
range of microphones, each designed 
f Power output level: —58 dbm. 
f 


pecial needs, each an outstanding 
example of the superior engineering 


and superlative craftsmanship which 


seins sabia: Dili Sindnda aba acaaiilid A SOUND REPUTATION 
for the very best in pr fessional sound. S E Cc O N D TO N O N E 
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9356 Santa Monica Bivd., Beverly Hills, Calif. * 161 Sixth Avenue, New York 13, N.Y. 


For product information, use Inquiry card on last page. 
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INDEXING TURNTABLES OF EVERY DESCRIPTION 


Eisler is considered a pioneer of indexing mechanisms. Has designed ond built turntables for over 50 
years. Indexing range from 1 to 400 
for over 33 years b 
and you can add p 
all over the world. 


RPM. Eisler indexing turntables have been adopted as standard 
y some of the largest firms in the U.S.A. Use Eisler Indexing machines as the basis 
arts for your own production. Hundreds of Eisler indexing machines ars in daily use 


‘e TILTING TURNTABLES AND POSITIONERS 


A SPECIALIZED CAM MILLING 
SERVICE, SPOT AND BUTT WELDING 


CHAS. EISLER JR. PRES. 


EISLER ENGINEERING CO., INC. 


770 So. 13th St., NEWARK 3, N. J. 


World Famous 
for Over 33 Yeors 


e Military or special yokes and focus coils designed to your specifications. 
e Production yokes for TV sets. 


For your answer to yoke problems write Dr. Henry Marcy today. ‘ 
SVUITONIC 
INSTRUMENTS, INC. 
100 Industrial Road * Addison, Ill. * Phone: Terrace 4-6103 


166 For product information, use inquiry card on last page. 
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Antenna-Type Transducers for Ultraso 
Flowmetering, R. C. Swengel, Penns 
vania Water & Power Co., 405 Fulton ? 
tional Bank Bldg., Lancaster, Pa. 

Electrokinetic Hydrophones, Ernest Yeag 
Ultrasonics Research Lab., Western 
serve Univ., Cleveland, Ohio 

Characteristics of Torsional Transduc« 
R. N. Thurston and Peter Andreatch, I 
Telephone Labs., Inc., Murray Hill, N. J 

Parameters Affecting the Q of Qua 
Crystal Units, A. W. Warner, Bell Te 
phone Labs., Inc., Whippany, N. J. 

The Frequency-Temperature Behavior 
Piezoelectric Resonators Made of Natu 
and Synthetic Quartz, Rudolph Bechmar 
The Brush Labs. Co., Div. of Cle, 
Corp., 540 East 105th St., Cleveland, O} 

Ultrasonics in the Decortication of Natur 
Fibers, Ethel R. Fleming, B. M. Harri 
Labs., Newton Highlands, Mass. 


ELECTRONIC COMPUTERS—I 


Chairman: Harry Larson, Computer Syste 
Div., Ramo-Wooldridge Corp., 8820 Bs 
lanca Ave., Los Angeles 45, Calif. 

Experiments on a Three-Core Cell for Hig 
Speed Memories, J. Raffel and S. Br: 
spies, M.I.T., Lincoln Lab., P.O. Box 7 
Lexington 73, Mass. 

Bimag Circuits for Digital Data-Processi: 
Systems, David Loev, William Miehk 
John O. Paivinen and Joseph Wylen, Bu 
roughs Corp., Research Center, Paoli, P 

A Transistor-Magnetic Core Circuit; A Ne 
Device Applied to Digital Computin 
Techniques, S. S. Guterman and W. M 
Carey, Jr., Raytheon Mfg. Co., 100 Rive 
St., Waltham 54, Mass. 

A “One-Turn” Magnetic Reading and Re- 
cording Head for Computer Use, D. 5 
Brower, Business Systems Dept., Hughes 
Aircraft Co., Research and Dev. Labs 
Culver City, Calif. 

Magnetic Selection Systems Using a Single 
Pyramid for Both Selective Writing and 
Reading in Large Scale Electronic Com- 
puters, Amir H. Sepahban, Monrobot Lab 
Monroe Calculating Machine Co., Han- 
over Ave., Morris Plains, N. J. 


MICROWAVE THEORY & TECHNIQUES—I— 
MICROWAVE COMPONENTS 


Chairman: N. F. Englemann, Federal Tele 
communications Labs., Inc., 500 Washing- 
ton Ave., Nutley 10, N. J. 


Wideband Waveguide Rotary Joint, Henry 
a Wheeler Labs., Great Neck, 


The Use of Modified Coaxial Structures for 
the Instrumentation of Components in 
Coaxial Line, Bernard Dwork, Harvard 
University, Cambridge, Mass. and Arthur 
A. Oliner, Polytechnic Institute of Brook 
lyn, Microwave Research Institute, 55 
Johnson St., Brooklyn 1, N. Y. 

High Power Breakdown of Microwave Com- 
ponents, G. K. Hart and M. S. Tanenbaun 
Sperry Gyroscope Co., Greak Neck, N. Y 

Low Noise Figure Microwave Crysta! 
Diode, G. Messenger and C. T. McCoy 
Philco Corporation, Philadelphia 34, Pa. 

Tapered Velocity Couplers, J. S. Cook, Be! 
Telephone Labs., Inc., Murray Hill, N. J 
and A G. Fox, Bell Telephone Labs., Inc 
Box 107, Red Bank, N. J. 


PRODUCTION TECHNIQUES—ELECTRONIC 
EQUIPMENT ASSEMBLY METHODS 


Chairman: Ralph R. Batcher, 2402 42n 
Ave., Douglaston, N. Y. 

Electronic Design for a Digital Computer 
R. J. O'Neill, Business Systems Dept 
Hughes Research and Development Labs 
Culver City, Calif. 

A Flexible Automatic Component Assembly 
System, Ben Warriner and George W 
Gamble, General Electric Co., Advance: 
Electronics Center, Cornell University 
Ithaca, N. Y. ; 

Principles of Circuit Packaging for Auto 
Sembly, Sherman G. Bassler, Signal Cort 
Engineering Labs., Ft. Monmouth, N. J 
cm Myron Hinebaugh, P. R. Mallory_é 
Co., Inc., 3029 East Washington St., In 
dianapolis, Ind. 

Standards for Automation, J. J. Graham 
Mfg. Engineering Administration, Produc 
— a Radio Corp. of America, Cam 
en, N. J. 

Mechanization of Electronic Equipment 
Frank B. Iles, Mfg. Engineering Admin 
istration, Production Dept., Radio Corp 
of America, Camden, N. J. 
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An Engineering Approach to Printed Cir- 


cuitry and Automation for Television Re- 
ceivers, Rinaldo DeCola and George Har- 
rigan, Admiral Corp., 3800 Cortland St., 
Chicago 47, Ill. 


INSTRUMENTATION AND NUCLEAR SCIENCE 


airman: Urner Liddel, Bendix Aviation 
Corp., 1104 Fisher Bldg., Detroit 2, Mich. 
n Atomic Frequency Standard, Jerrold R. 
Zacharias, James G. Yates and R. D. Haun, 
r., Research Lab. of Electronics, M.LT., 
cambridge, Mass. 

Molecular Microwave Amplifier, Oscil- 
lator, and Frequency Standard, Charles H. 
rownes, Columbia University, New York, 


lision Reduced Doppler Effect. A Sodium 
Clock?, R. H. Dicke, Palmer Physical Lab., 
Princeton University, Princeton, N. J. (On 
save at Physics Dept., Harvard Univer- 
ty 1954-1955) 
idy-Current Bridge for Measurement of 
Skin Losses, Quentin A. Kerns, Radiation 
Lab., Dept. of Physics, Univ. of Calif., 
Berkeley, Calif. 
odifications to the Hutchison-Scarrott 
Pulse Height Analyser to Obtain a Coded 
Decimal Presentation and a Decimal 
Print-Out, J. L. McKibben, J. D. Gal- 
agher and H. J. Lang, Los Alamos Scien- 
tific Lab., Los Alamos, N. 


SYMPOSIUM ON SPURIOUS RADIATION 


hairman: Dr. Lloyd V. Berkner, President, 
Associated Universities, Inc., 350 Fifth 
Ave., New York 1, N. Y. 


CIRCUIT THEORY—II—GENERAL THEORY 


hairman: Samuel J. Mason, M.I.T., Cam- 
bridge, Mass. 

\ Generalization of Foster’s and Cauer’s 
Theorems, F. M. Reza, M.I.T., Electrical 
Engineering De o_ .. Cambridge, Mass. 

On the Separability of LaPlace Transform 
Variable and Its Applications in Carrier 
Systems, Sheldon S. L. Chang, New York 
University, Dept. of Electrical Engineer- 
os University Heights, New York 53, 


4 New Approach to the Approximation 
Problem, Walter L. Baker, Pennsylvania 
State University, Ordnance Research Lab., 
P.O. Box 30, State College, Pa. 

A New Series Representation for Correlation 
Functions, W. M. Kaufman and , 
Woodford, Carnegie Institute of Technol- 
ogy, Dept. of Electrical Engineering, Pitts- 
burgh 13, Pa. 

Theory of Low-Frequency Oscillators Em- 
ploying Point-Contact Transistors, B. J. 
Dasher, D. L. Finn and T. N. Lowry, 
Georgia Institute of Technology, Atlanta, 
Georgia 


ANTENNAS AND PROPAGATION—I!I—EXTENDED 
RANGE VHF AND UHF PROPAGATION—PANEL 
DISCUSSION 


‘hairman: Jerome B. Wiesner, Professor 
and Director, Research Lab. of Electronics, 
M.I.T., 77 Massachusetts Ave., Cambridge 
39, Mass. 
anel Members: Kenneth Bullington, Bell 
Telephone Labs., Inc., 463 West St., New 
York, N. Y. William E. Gordon, Cornell 
University, Ithaca, N. Y. Oswald Villard, 
Stanford University, Stanford, Calif. Dana 
Bailey, National Bureau of Standards, 
Washington, D. C. Walter Morrow, Lin- 
coln Laboratory, M.I.T., Cambridge, Mass. 
Ross Bateman, Central Radio Propagation 
Labs., Washington, D. C. 


Vednesday, March 23, P.M. 
ULTRASONICS—1! 


airman: Oskar E. Mattiat, The Clevite- 
Brush Development Co., 540 East 105th 
St., Cleveland 8, Ohio 

yndestructive Testers by Means of Ultra- 
sonics, Bertram M. Harrison, B. M. Harri- 
on Labs., Newton Highlands, Mass. 
itrasonic Echo- Ranging for Tissue Diagnos- 
tie Studies, John M. Reid and John J. 
Wild, St. Barnabas Hospital, Medico-Tech- 
nological Research Dept., 815 S. 11th St., 
Minneapolis 4, Minn. 

echniques Used in the Ultrasonic Visualiza- 
tion of Soft Tissue Structures of the Body, 
Douglas H. Howry, Ultrasonic Research 
Unit, University of Colorado Medical Cen- 
ter, Denver, Colo. 

echnical Aspects of the Cavitron Ultra- 
sonic Process in Dentistry, Lewis Bala- 
muth, Cavitron Equipment a i 42-26 
28th St., Long Island City 1, N. 
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Resistors that went to pot 


Here’s a trick question so easy you'll probably think we're stupid 
for asking it. The fact is, it’s one of those questions with only 
one answer; so we know nobody will get it wrong. Ready? 


“Which can you pick up faster—a hundred beans in a bag or 
a hundred loose beans?” 


See what we mean? 


Change the word beans to resistors, and the word bag to pot, and 
you'd wonder why it took a bunch of smart electronics engineers 
so long to find the answer. 


Well, I-T-E isn’t one to look a customer in the mouth. So when 
a leading manufacturer asked us how he could cut his resistor 
costs and assembly time, we replied (so fast he was still holding 
his empty hands wide apart in the air), “Pot them, of course.” 
Then, to relieve his embarrassment, we explained, “We mean 
you take those resistors you're now putting into your equip- 
ment one at a time, and bury them in blocks of resin with just 
the leads sticking out. That keeps moisture out, protects them 
from damage, and makes sure they're always in the right order. 
No matter how late the poor little working girl has been out the 
night before, she’s always sure of getting the right size resistors 
into the set.” 


For the sake of brevity here, we won’t harangue about all the 
money this idea saved in greater efficiency, quicker assembly, 
fewer rejects, and all that. 

Potting these resistors for this customer was an idea I-T-E sup- 
plied as a regular part of its service to customers. We're not 
out of ideas—not by a long shot. And we’ve got several thousand 
miles of resistor wire just waiting for your order. Write for the 
new 6-page Bulletin R-5501. I-T-E Circuit Breaker Company, 
Resistor Division, 19th & Hamilton Sts.. Phila. 30, Pa. 


1-T-E CIRCUIT BREAKER COMPANY 
Resistor Division 


Fer product information, use inquiry card on last page. 


ideal for abrading resistance 
elements on printed circuits. 


See it at the 
IRE SHOW 


The ‘‘Airbrasive’’ Unit 
will be demonstrated 
at the Show. Bring 
your parts and try it 
out on them. 


BOOTH 707 
Airborne Ave. 


Don't call any cutting job “impossible” 


... until you’ve 
investigated the 


“AIRBRASIVE”’ 
PROCESS 


Cool, fast and shockless action. Ability to cut through 
wafer-thin sections of hard, brittle materials. A range 
of controlled cutting effects including drilling, notch- 
ing, etching, scoring and accurate removal of depos- 
ited surface coatings. These are a few of the features 


that make the “Airbrasive” 


process ideal for jobs 


which can’t be handled by conventional methods. 


It will pay you to investigate this unique and 
versatile process. We’ll be glad to conduct 


tests on your samples or arrange a demon- 
stration at either our New York or 
California office. 


For complete information write for Bulletin 5411. 
Address Dept. QB. 


= 
oR, Y 
E Aibhite INDUSTRIAL DIVISION 


10 East 40th Street 


DENTAL MFG. CO. )- 


Western District Office * Times Building, Long Beach, Calitornia 


New York 16, N.Y. 


- 


kes the words 
\G right out of 
your mouth 


Ae af 


Atire range, 


ails. 


TRU-SONIC 
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EFYEN 


irectional throughout 
Stephens 
monic condenser micro- 
is eliminate distortion 
tend freedom of move- 
the performers .. . 
fé the realism, 
esence and balance of 
pnd, Auxiliary equip- 
an be used up to 400 
im head with only 
le conductor mike 
polarizing voltages 
. Lapel or stand 
*. . unobtrusive... 
a by major TV net- 
rite today for com- 


separa- 


\ 


§ MANUFACTURING CORP. 
8 Warner Drive 
City, California 


For product information, use inquiry card on last page. 


How to CONTROL and 
ALARM the TOWER LIGHTS 
of UNATTENDED Microwave 

and Communication Stations 


ee 


PHOTO ELECTRIC PANEL 
Automatically turns Tower Lights 
ON and OFF in accordance with 
FCC regulations 


} FLASHER PANEL - Automatically 


Flashes Beacon Lamps — with 
balanced load provisions. 


ALARM PANEL - Automatically 
provides signals indicating failure 
of any lamp, power or control. 


‘ia ip 


Model LC 201 
TOWER LIGHTING CONTROL UNIT 
(for Two Light Levels) 
Model LC 101 (for Single Light Level) 
Model LC 301 (for Three Light Levels) 
Models also available with separate 
Alarm Signal for each Beacon Lamp. 


| Write for descriptive Bulletins 


| p— HUGHEY & PHILLIPS, INC. 
| | 

| 

| 

| 


a 
Manufacturers of | 
300MM Code Beacons, Obstruction Lights, 
Photo-Electric Controls, Beacon Flashers, | 
Microwave Tower Control & Alarm Units 
Remote Lamp Failure Indicator Systems, | 
and Complete Tower Lighting Kits. 


3300 NORTH SAN FERNANDO BLVD. 
BURBANK, CALIF. 


i... 


TELE-TECH & ELECTRONIC INDUSTRIES ° 


IRE Convention 
(Continued from page 167) 


Application of Ultrasonics to Clinical Dy 
tistry, Alvin E. Strock, Associate De 
Surgeon, Peter Bent Brigham Hosp 
721 Huntington Ave., Boston 15, Mass 

Ultrasonic Destruction of Erythrocy 
Eugene Ackerman and David B. Lomb 
Physics Dept., Pennsylvania State Uniy 
sity, State College, Penna. 


ELECTRONIC COMPUTERS—II—SYMPOSIUM 
THE DESIGN OF MACHINES TO SIMULATE TH 
BEHAVIOR OF THE HUMAN BRAIN 


Chairman: Howard E. Tompkins, Burrot 
Research Center, Paoli, Pa. 

Panel Members: Anthony G. Gettinger, H 
vard Computation Lab., Cambridge 
Mass. Warren S. McCulloch, Resea 
Lab. of Electronics, M.I.T., Cambric 
Mass. Nathaniel Rochester, I.B.M. Co: 
Engineering Lab., Poughkeepsie, N. 
Otto H. Schmitt, Physics Dept., Univer: 
of Minnesota, Minneapolis, Minn. 


MICROWAVE THEORY & TECHNIQUES—Ii— 
MICROWAVE TECHNIQUES 


Chairman: W. L. Pritchard, Raytheon M 
Co., 148 California St., Newton, Mass. 

A Broadband Electronic Doppler Simulat 
Gershon J. Wheeler and John Reed, Ra 
theon Mfg. Co., 148 California St., Ne 
ton 58, Mass. 

A Contribution to Microwave Measurement 
F. J. Tischer, 114 Hillendale Rd., Hunt 
ville, Ala. 

Measurement of Electromagnetic Parameters 
by Use of Spheres Placed Near a Wall in 
a Resonant Cavity, W. E. Saunders, Or 
nance Corps, Diamond a Fuz 
Labs., Washington 25, D. 

Impedance Measurement Through a Discon 
tinuity in a Transmission Line, R. Mittra, 
University of Toronto, Dept. of Electric: 
Engineering, Toronto, Ontario, Canada 

Measurement of Small Complex Reflection 
Coefficient, Howard Scharfman, Raythe« 
Mfg. Co., Missile and Radar Div., Bedfor 
Mass. 


QUALITY CONTROL AND RELIABILITY STUDIES 0! 
ELECTRONIC TUBES AND SYSTEMS 


Chairman: Marcus A. Acheson, Sylvan 
Electric Products, Inc., 83-30 Kew Garde! 
Road, Kew Gardens, L. I., N. Y. 

Prediction of Missile Reliability, M. J. Kirb 
and H. R. Powell, Sperry Gyroscope C« 
Great Neck, N. Y. 

Detection of Intermittent Circuit Faults 
Sidney Wald, Advanced Development, TI 
Glenn L. Martin Co., Baltimore 3, Md. 

Statistics of Electronic System Failures, J. 
Parsons, K. L. Wong, and A. S. Yeise: 
Computing and Control Dept., Radar Div 
Hughes Aircraft Co., Culver City, Calif 

New Reliable Voltage Reference Subes for 
Severe Environmental Conditions, Earl . 
Handly, Raytheon Mfg. Co., Receiving an 
Cathode Ray Tube Operations, 55 Chaps 
St., Newton 58, Mass. 

Guided Missile Reliability and Electroni 
Production Techniques, Alfred R. Gra) 
Electronic Engineering Dept., The Gler 
L. Martin Co., Baltimore 3, Md. 


BROADCASTING AND TELEVISION RECEIVERS 


Chairman: Edwin B. Hassler, Director « 
Engineering, Warwick Mfg. Corporatio 
4740 West Madison Street, Chicago, Ill 

A Developmental Pocket-Size Broadcast - 
ceiver Employing’ Transistors, D. 
Holmes, T. O. Stanley, and L. ’A. mt. 
man, RCA Labs., Princeton, N. J. 

Progress in Ferrite Components for Tel 
vision and Radio Receivers, H. M. Schlick: 
Allen-Bradley Co., Milwaukee 4, Wis. 

What Price—Horizontal Linearity, Mont 
Burgett and John Tossberg, Philco Cor} 
Phila., Pa. 

A Compatible High Definition Monochrom 
Television System, Pierre M. G. Toul 
and Francis T. Thompson, Westinghou 
Electric Corp., Research Labs., East Pitt 
burgh, Pa. 

Determination of the Optimum Demodul: 
tion Angles in Color Receivers, Stephen f 
Altes, General Electric Co., Syracuse, N. ‘ 

A Color Projection Receiver, W. F. Baile 
and R. P. Burr, Hazeltine Corp., Litt 
Neck, L. I., N. Y 


CIRCUIT THEORY—III—FILTERS AND LINES 


Chairman: William H. Huggins, Departme! 
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f Electrical Engineering, The Johns Hop- 
sins University, Baltimore, Md. 
\ Method of Rational Function Approxima- 
tion for Network Synthesis, N. DeClaris, 
M.1.T., Dept. of Electrical Engineering, 
Research Lab. for Electronics, Cambridge 
9, Mass. 
put Capacitance of Maximally-Flat Filters, 
ohn L. Stewart, University of Michigan, 
yept. of Electrical Engineering, Ann 
Arbor, Michigan 
pplication of Time Series to the Calcula- 
tion of the Transient Response of Band- 
Pass Systems, C. J. Peters, Gulf Research 
& Development Co., Box 2038, Pittsburgh, 
., and J. B. Woodford, Carnegie In- 
titute of Technology, Schenley Park, 
ittsburgh 13, Pa. 
.ximizing the Band-Pass_ Ratio in Im- 
pedance Transforming Filters, D. H. 
reipel, North American Aviation, Guid- 
nce Analysis Group, Downey, Calif., and 
R L. Bright, Materials Div., Westinghouse 
Electric Corp., Pittsburgh 8, Pa. 
niaturized High Impedance Magnetic Core 
Delay Line, H. W. Katz and R. E. Schultz, 
eneral Electric Co., Electronics Div., 
Syracuse, N. Y 


NTENNAS & PROPAGATION—IV—PROPAGATION 


airman: Kenneth A. Norton, Assistant 
Chief, Central Radio Propagation Labs., 
National Bureau of Standards, Boulder, 
Colorado 

\ir-Borne Measurement of Effective Ground 
Conductivity at Low Frequency in Alaska, 
Glenn M. Stanley and T. Neil Davis, Geo- 
physical Institute of the University of 
Alaska, College, Alaska 

Atmospheric Attenuation of Microwave 
Radiation, Gene R. Marner, Collins Radio 
Co., Cedar Rapids, Ia. 

ae from the Sea Surface, Mar- 
in Katzin, — Research Lab., Wash- 
ington 25, D. 

Measurements of Correlation, Height Gain, 
and Path Antenna Gain at 1046 Megacycles 
on Spaced Antennas Far Beyond the Radio 
Horizon, A. F. Barghausen, M. T. Decker 
and L. J. Maloney, U. S. Dept. of Com- 
nerce, National Bureau of Standards, 
Boulder, Colorado 

An Airborne Radar and Wave Propagation 
Laboratory, David L. Ringwalt, Naval Re- 
search Lab., Washington 25, c. 


Thursday, March 24, A.M. 
MEDICAL ELECTRONICS—I—PANEL DISCUSSION 


hairman: Otto H. Schmitt, Physics Dept., 
University of Minnesota, Minneapolis 

Minn. 

Members of the Panel: 

Doctors of Medicine: 
Stanley Briller, Bellevue Medical Cen- 
ter, New York University, New York, 
N. Y. Coleman C. Johnston, 211 West 
Second Street, Lexington, Kentucky 
Joseph Moldaver, Institute of Physical 
oo and Rehabilitation, New York, 


Electronic Engineer and/or Biophysicists: 
Britton Chance, The Johnson Founda- 
tion, University of Pennsylvania, Phila- 
delphia, Pa. Saul R. Gilford, The Colson 
Corp., Elyria, Ohio 

Physicists: 

J. W. Buchta, Physics Dept., University 
of Minnesota, Minneapolis, Minn, Hector 
F. Skifter, Airborne Instruments Lab- 
oratory, 160 Old Country Road, Mineola, 
i. Ey Pee Es 


INFORMATION THEORY—II 


airman: Thomas P. Cheatham, Melpar, 
Inc., Galen Street, Watertown, Mass. 
me-Varying Filters for Nonstationary Sig- 
nals on a Finite Interval, Arnold H. 
<oschmann, Department of Electrical En- 
zineering, University of Minnesota, Min- 
neapolis 14, Minn. 

nalysis of Linear Systems with Randomly 
Varying Inputs and Parameters, A. Rosen- 
loom and J. Heilfron, The Ramo-Wool- 
lridge Corp., 6316 W. 92 St., Los Angeles 
15, Calif. and D. L. Trautman, Hughes 
\ireraft Co., Research and Development 
Labs., Culver City, California 

etection of Coherent and Noncoherent 
Pulsed Signals, P. Nesbeda, R. F. Drenick 
ind S. Gartenhaus, Radio Corp. of Amer- 
ca, RCA Victor Division, Camden 2, N. J. 
i¢ Linear Filtering of Sampled Data, Gene 
Franklin, Columbia University, Elec- 
tronics Research Labs., New York 27, N. Y. 


LECTRONIC DEVICES—III—CATHODE RAY TYPE 
TUBES 


airman: Russell R. Law, CBS-Hytron, 


TEN CIRCUITS 
THOUSANDS 


Select METHODE for 
Quality in Quantity on 
these circuit types: 


* Single Side Conductor Pan- 
els — for Economy and Sim- 
plicity in Auto-sembly and dip 
soldering . 


* Two Sided Conductor Panels 
— For Compactness in applica- 
tions requiring miniaturization 
and involving relatively few feed 


thru connections. 


* ‘Plated Through'’ Conductor 
Panels — For the complex circuit 
requiring a large number of feed 
thru connections with conductive 


holes to permit circuit cross-overs. 


Well integrated facilities and 
a department specialized and 
experienced on custom tooled 
volume applications assures 
performance and satisfaction 
consistent with Methode’s rec- 
ord in serving high production 
users. 


Or by the Hundreds with ‘“‘QUAD-KARDS”’ 


Where the designer wishes uniformity and simplicity in 
assemblies which will be used in small quantities where 
custom printed circuit tooling would be uneconomical, pre- 
tooled QUAD-KARDS can be furnished in standard 2” 
square segments with (or without) conductors printed to 
specifications. Quad-Kards have standard hole punch- 
ings for tube sockets, transformers and condensers plus 
a grid pattern of .050” diameter holes on 1%" centers. 
Undesired holes are omitted and the conductor pat- 
tern printed to the customer's layout. ‘“Quad-Kards” 
may be abutted, angled or stacked during incorpora- 
tion into finished assemblies. Details on request. 
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METHODE Manufacturing Corp. 


2021 West Churchill Street * Chicago 47, Illinois 


Geared to produce Plastic and Metal Electronic Components 


For product information, use inquiry card on last page. 169 


| IRE Convention 
(Continued from page 169) 


Danvers, Mass. 

A Time-Samping and Amplitude-Quanti 
Tube, R. P. Stone, C. W. Mueller 
W. M. Webster, RCA Labs. Div., Pr 
ton, N. J. 

Cathode-Ray Tube with Single Step In 
sifier, Jenny E. Rosenthal, Tube Rese 
Lab., A. B. DuMont Labs., Inc., 2 ! 
Ave., Passaic, N. J. 

An Electrostatic Shutter Image Cony r 
Tube, B. R. Linden and P. A. Snell, ’ 
Research Lab., A. B. DuMont Labs., 
2 Main Ave., Passaic, N. J. 

A New High Efficiency Parallax Mask ( 
Tube, M. E. Amdursky, R. G. Pohl 
C. S. Szegho, The Rauland Corp., 
search Dept., 4245 North Knox Ave., 
cago 41, Iil. 

The’ Tricolor Vidicon—An Experime 
Camera Tube for Color Television, f 
Weimer, S. Gray, H. Borkan, S. A. ¢ 
and H. C. Thompson, RCA Labs., Pri: 
ton, N. J. 


- - . itis lighter in weight (more feet per pound), 
and the per pound price is low. Total savings 
approximately 50%. 


- Kanthal DR improves the performance of 
| resistors and precision equipment. Its elec- 
trical resistivity is high — 812 ohms per 
circular mil foot — its temperature coeffi- 
cient is low (+.00002°C between —50° and 
+150°C), and it has a low thermal EMF to 


COMPONENT PARTS—I—ELECTRO-MAGNET! 
DEVICES 


Chairman: Reuben Lee, Advisory Engin 
Electronics Div., Westinghouse Elec 


copper. Corp., 2519 Wilkins Ave., Baltimore 3, 
Available in fi d Blocking Oscillator ge money nened Desi 
Vallapie in fine ga in- P. R. Gillette, K. W. Henderson and 
5 &ages an all types of In Oshima, Stanford Research Institute, St 
sulation. ford, Calif. 


ee SSeS SNRs 


Improvements in Pulse-Switching Reacior 
Design, R. A. Mathias and E. M. ¥ 
liams, Carnegie Institute of Technolo 
Pittsburgh 13, Pa. 

Magnetostriction Resonators as Circuit F 
ments, R. T. Adams, Federal Telec: 
munication Labs., 500 Washington A 
Nutley 10, N. J. 

Wide-Range Electrically Tunable Oscillators, 
John L. Stewart and Kermit S. Watk 
University of Michigan, Dept. of Electri 
Engineering, Ann Arbor, Mich. 

Fluorochemical Liquid and Gases as Trans- 
former Design Parameters, L. F. Kilh 
Jr., and R. R. Ursch, Raytheon Mfg. ‘ 
Transformer Div., Waltham 54, Mass. 


nahom Advantages NUCLEAR SCIENCE—I 
Extreme flexibility 


Chairman: Jerome D. Luntz, Editor, N 


STAMEM® 163 Fast quiet switching cleonics, McGraw-Hill Publishing Co. ) 
tal W. 42nd Street, New Yor , N. Y. 
XS Se ee a eae ee A Study of a Variable Frequency Cyclotron 
Any group of setups may be held Resonant System, M. R. Donaldson, L 
i i i Jors N. F. Ziegler, Oa ic 
intact while setting up others Notional: a Oak Ridge’ Tenn. 
Provision for spot or remote contro! Bevatron Operation, Dick A. Mack, Rad 


iri imi tion Lab., University of California, Ber! 
Strapwiring eliminated ley, Calif. 


se < Using 
crossbar Excellent HF characteristics © Individual magnets at A Se Seen Pee et oon Bt : 


Palladium contacts each cross-over. ton and Cc. Wilkin Johnstone, Los Alar 
: : Sci i ab., Los amos, A“ . 
” _ — switch Reduced cost e Maximum, Six conductors 65. Gee Oe Serial Memory hn e 
r ; e 
i i ircui Height Analyser, T. L. Emmer, Oak Ri 
MASTER CONTROL AND Compact design, small size FOr ae National Lab.. Oak Ridge, Tenn. 
MONITOR SWITCHING OF Low operating power—2.5 watts @ Life-tested to 100 million a ee ee cee _ 
10 & VIDEO Circuits Simple “‘package”’ installation operations. and Edward Rathje. Daystrom Instrumé« 


Also 
COMPUTERS @ TELEMETERING 
TELEPHONY @ DELAY LINES 
eTc. 


Co., Archbald, Pa. 

A New Frequency-Modulation System tor 
the UCRL 184-Inch Cyclotron, Quentin 
Kerns, Radiation Lab., Dept. of Phys 
University of California, Berkeley, Cal 


ENGINEERING MANAGEMENT—II—GENERAI 


| 
Chairman: John F. Byrne, Motorola, I 
| 
| 


JAMES CUNNINGHAM, SON & CO., INC. 
Dept. T-1, Rochester, New York Tel: BAker 7240 


SEE US AT BOOTH 313 AT THE LR.E. SHOW 


SHASGH =3 PEED 


F/O. 8, 2” 
8330 Indiana Ave., Riverside, Calif 


COOKE Cost Considerations in Automatic Produ 


tion, Finley E. Carter, Stanford Resea 
LENS Institute, Stanford, Calif. , 
Personal Responsibilities of the Profession 


for 16 mm Engineer, D. J. Simmons, Consolidat 
Vultee Aircraft Corp., Grant’s Lane, F 
= ed Worth, Tex. 
| The Management of Basic ooo 
’ | ille, i Con, ene 
WORLD'S LARGEST STOCK a 
. e F 
Coated Hi-resolution Lenses for every TV need . .. Wide-Anale, eS oe es 
Normal, Telephoto—1/ to 20” COOKE, Zeiss, Ektar, Carl M. Scott, Perkin & Elmer, Norwalk, Co! 
Meyer, B & L, Wollensak, Ross, Astro, etc. Featuring all Acces 
sories . . . Baffle Rings, Counterbalances, Fittings. 


MICROWAVE THEORY & TECHNIQUES—II!— 


Foc, Mounts fit RCA, DuMont, G.E. Image Orth 


; Special Mounts for G P | and others. Expert Fitting FERRITES 
Service. | 
15-day FREE TRIAL . . . Unconditional GUARANTEE. | Chairman: Tore N. Anderson, Airtron, In 


Write for Free TV LENS BULLETIN #754 TV 
Serving TV since 1936 
—— 


BURKE & JAMES, INC. 321 south Wabash Ave., Chicoge 4, Ir 


| Behavior of Ferroxdure at Microwave Fr 
quencies, Max T. Weiss, Bell Telepho 


Labs., Inc., Holmdel, N. J. 
U.S.A, | Some Applications and Characteristics 


170 For product information, use inquiry card on last poge. 
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Ferrite at Wavelengths of 0.87 CMS and 
1.9 CMS, Clyde Stewart, Collins Radio Co., 
Cedar Rapids, Ia. - 
Microwave Devices Using Ferrite and 
Transverse Magnetic Field, Jorgen P. 
Vinding, Cascade Research Corp., 53 Vic- 
ory Lane, Los Gatos, Calif. 
roadband Ferrite Characteristics, Murray 
B. Loss, Sperry Gyroscope Co., Great Neck, 
N. &. 
‘leasurement of Microwave Electric and 
Magnetic Susceptibilities of Ferrite Spheres, 
E. G. Spencer, R. C. LeCraw and F. Reg- 
gia, Ordnance Corps, Diamond Ordnance 
‘use Lab., Washington 25, D. C. 


ELECTRONIC COMPUTERS—II! 


airman: Ralph E. Meagher, University of 
Illinois, Urbana, Il. 

1e Typotron—A Novel Character Display 
Storage Tube, H. M. Smith, Electron Tube 
Lab., Hughes Aircraft Corp., Culver City, 
Calif. 
lectrographic Recording, Herman Epstein 
nd Frank T. Innes, Burroughs Corpora- 
tion, Research Center, Paoli, Pa. 
urface-Barrier Transistor Computer Cir- 
cuits, R. H. Beter, Wm. E. Bradley, Ralph 
B. Brown of Philco Corp., G & I Division, 
Philadelphia 34, Pa., and Morris Rubinoff, 
Moore School of Electrical Engineering, 
University of Pennsylvania, 200 South 33 
St., Philadelphia 4, Pa. 

semi-Conductor Diode Amplifier Considera- 
tions, Henry W. Kaufmann, Eckert- 
Mauchly Division, Remington Rand Inc., 
Philadelphia, Pa. 

An Electronic Circuit for the Generation of 
Functions of Several Variables, Hans F. 
Heissinger, Reeves Instrument Corp., 215 
East 91 St., New York 28, N. Y 


Thursday, March 24, P.M. 
MEDICAL ELECTRONICS—II—GENERAL 


Chairman: L. H. Montgomery, Dept. of An- 
atomy, School of Medicine, Vanderbilt 
University, Nashville 4, Tenn. 

New Linear Electron Accelerators for Radio- 
therapy, John C. Nygard, and M. Kelliher, 
Associate Chief Engineer, High Voltage 
Engineering Corp., 7 University Road, 
Cambridge, Mass., and L. S. Skaggs, 
Associate Professor, Medical Physics, 
Argonne Cancer Research Hospital, Chi- 
cago, Ill. 

Cineradiography, Lee B. Lusted, Earl R. 
Miller and Eldon Nickel, Dept. of Radi- 
ology, University of California Hospital, 
University of California Medical School, 
San Francisco 22, Calif. 

rhe Use of U-V_ Microspectrophotographic 
and Phase and U-V Television Densitome- 
try Techniques in Medical Research, Philip 
O’B. Montgomery, Associate Professor of 
Pathology, Southwestern Medical School, 
Dallas, Texas 

\pplication of the Television Ultraviolet 
Microscope to the Direct Visualization of 
Cytological Absorption Characteristics, 
George Z. Williams, Chief, Department of 
Clinical Pathology, National Institutes of 
Health, Bethesda, Md. 

Some Applications of Scanning Techniques 
In Instrumentation, C. Berkley and H. P 
Mansberg, A. B. DuMont Labs., Inc., In- 
— Div., 760 Bloomfield Ave., Clif- 
on, N. J. 


ENGINEERING MANAGEMENT—III—SYMPOSIUM: 
MANAGEMENT SELECTION AS VIEWED BY 
PSYCHOLOGISTS AND ENGINEERING EXECUTIVES 


-hairman: Robert D. Loken, Assistant to 
Publisher, Life Magazine, New York, N. Y. 
idustrial Psychologists: 

selection of Technical Managers as Viewed 
bya Personnel Psychologist, A. P. Johnson, 
Educational Testing Services, Princeton, 


‘sychological Means for the Selection of 
Managers, John C. Flannigan, Dept. of 
Psychology, Univ. of Pittsburgh, Pitts- 
burgh, Pa. 

election of Engineering Executives, Leroy 
N. Vernon, Director, The Personnel Lab., 
, 221 N. LaSalle St., Chicago 1, Il. 
‘epresentatives from Engineering Manage- 
ment: Balance in Management Selection, 
Ronald L. McFarlan, Executive Asst. to 
Dir. of Engineering, Raytheon Mfg. Co., 
148 California St., Newton, Mass. 

rhe Selection of Technical Management 
Personnel, Dean E. Wooldridge, Pres., 
Ramo-Wooldridge Corp., 8820 Bellanca 
Ave., Los Angeles, Calif. 


ELECTRON DEVICES—iV—TRANSISTORS 


Chairman: Harper Q. North, Pacific Semi- 
conductor, Inc., 6316 West 92 St., Los An- 


All 3-Speeds 


without Adapters 


KFAIRCHILD 
530 Direct-Drive TRANSCRIPTION TABLE 


With the Fairchild 530 Transcription Table, accurate playback 
speeds, including 45 rpm, are guaranteed by direct-drive. This elimi- 
nates inefficient “adapters” and insures day-by-day reliability. 


Just a flick of the 
switch, even when 
the motor is running, 
and you can perform 
all record and trans- 
cription reproduction 
at one table. And, to 
complete the picture, 
Fairchild 202 viscous 
damped 3-way arm 
allows your choice of 
stylus size and lateral 
or vertical reproduc- 
tion. 


CONVERT 
Out-moded Equipment 
The drive used in the Fairchild 


530 is also available in kit form 
for easy conversion of your pres- 
ent system to 3-speed operation. 
Fairchild 530 is especially eftec- 
tive in converting RCA 70 Series 


tables. 


WRITE FOR ADDITIONAL INFORMATION TODAY! 


FAIRGAILD EOUIPMEAT ; 


154th St. and 6th Ave., Whitestone, N. Y. 


REWARL 


OFFERED 
athe ra 
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electronic parts jobbers. 


We particularly want 


Outright purchase or royalty 


For product information, use inquiry card on last page. 


@ Radio and Television service aids 


@ Radically new TV antenna types - 
indoor, outdoor, UHF, VHF, 
or combinations. 


Liberal compensation for a good item 


Large well-financed electronic manufacturer 
is interested in finding new products suitable 


to our established national distribution through 


WRITE NOW! - Manufacturer will arrange 
persona! contact 
Send a brief resume on your new product or 
idea to 
Box No. TTA-355 
Tele-Tech 
480 Lexington Ave., New York 17, New York 
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Computer Company of America, Division 
of Bruno-New York Industries Corp. also 
manufactures the IDA analog computers 
and accessories. Their usefulness in the field 
of dynamics has been proven over the years. 

A complete line of standard computers, 
instruments and regulated power supplies is 
supplemented by the ability to design and 
manufacture specialized equipment for your 
particular applications. Your inquiries are 
invited. 


Write today for your free 
copy of this Technical Paper. 
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> Accuracy of Potentiometer 
* Linearity Measurements 
‘ BY ROBERT MCDONALD & IRVING HOGAN 
{ Research and Development Division 
i Helipot Corporation 


fed from TELE-TECH & ELECTRONIC INDUSTRIES 


ire Siar 


Wy 
~ ne - Bene § 


Helipot Corporation / South Pasadena, California 
a division of BECKMAN INSTRUMENTS, INC, 
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Hel Lj p oT. in precision potentiometers 


HIGH RESOLUTION 
LABORATORY STANDARD 


DC VOLIMETERS 


For most applications these rugged portable, se 
contained nulling voltmeters replace a potentiomet: 
voltbox, galvanometer and standard cell combinatio 
They are suitable for laboratory use, production li 
testing and field service. 

Model LVM-5 


Voltage Range: 0-100 Volts DC 
Resolution: At least 50 microvolts between Oand_ 1 volt 
500 microvolts between 1 and 10 volts 
5 millivolts between 10 and 100 volts 
Absolute Accuracy: = 0.1% of reading 
Input Impedance: Infinite at null 


Model PVM-4 


Voltage Range: 0-600 Volts DC 

Resolution: At least 5 millivolts between O and 10 volts 
50 millivolts between 10 and 600 volts 

Absolute Accuracy: <= 0.1% of reading 

Input Impedance: Infinite at null 


The Model LVM-5 may also be used as a deflection 
potentiometer, a sensitive null indicator and a precision 
millimicroammeter. Write for catalog PL which describes 
these instruments completely. Address Dept. TT-3D. 


Smpeter Compeny of America 
Go vise denen, chant ts iN 
FOR PUBLIC ADDRESS, 
RADIO, and kindred fields, 
re J O N E S ceese 
f ~, PLUGS AND 
SOCKETS 


, of proven quality! 


Double Contact Area 


socket 


itcn 
knife-sw of flat 


ronze ae 
b side 


engage 


Phosphor both 
contacts 
olug contacts 
contacts tact 
a] 
tated. Plug °° n 
Te} Insulatio 


bronze 


\ oho 
phosp! 
i 5 harc >| 


Socket 


aanjate ine 


-a\ Connect 
Torm 


S-406-AB write 


HowARD B. JONES DIVISION 
CINCH MANUFACTURING CORPORATION 
SUBSIDIARY OF UNITED-CARR FASTENER CORP 
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IRE Convention 
(Continued from page 171) 


geles 45, Calif. 

hermal Properties of Semiconductor Diodes, 
J. N. Carman and W. R. Sittner, Pacific 
Semiconductors, Inc., 10451 West Jefferson 
Blvd., Culver City, Calif. 

‘rain Boundaries and Transistor Action, 
Herbert F. Matare, Signal Corps Engineer- 
ng Labs., Ft. Monmouth, N. J. 

vevelopments in Silicon Junction Diodes 
and Power Rectifiers, H. Gunther Ruden- 

berg, Transitron Electronic Corp., 403-7 
Main St., Melrose 76, Mass. 
omparative High-Frequency Operation of 
Junction Transistors Made of Different 
Semiconductor Materials, L. J. Giacoletto, 
Radio Corp. of America, RCA Laboratories 
Division, Princeton, N. J. 
haracteristics and Some Applications of 
Fused Junction PNP Germanium Transist- 
ors for High Frequency Use, R. D. Greene, 
Raytheon Mfg. Co., 55 Chapel St., Newton 
58, Mass. 


COMPONENT PARTS—II—GENERAL 


airman: Lloyd T. DeVore, Manager, Elec- 
tronics Laboratory, General Electric Co., 
Electronics Park, Syracuse, N. 

4 Miniature Precision Delay Line, James B. 
Hickey, Rome Air Development Center, 
Griffiss Air Force Base, Rome, N. Y. 

Criteria and Test Procedures for Electro- 
Magnetic Delay Lines, Norman Gaw and 
David Silverman, Helipot Corp., Mountain- 
side, 

Evolution of Selenium Rectifier Voltage 
Ratings, Norman Bechtold, Signal Corps 
Engineering Labs., Ft. Monmouth, N. J. 

A Precision Deflection Yoke, Harold J. Ben- 
zuly, Radio Corp. of America, TV Camera 
Equipment Engineering, Building 10-3, 
Camden, N. J. 

Ceramic-to-Metal Seals for Magnetrons, Leo 
J. Cronin, Dept. Head, ecial Techniques 
Dept., Raytheon Mfg. a Waltham &, 
Mass. 


MICROWAVE COMMUNICATIONS AND SYSTEMS 


‘hairman: S. M. Kaplan, General Electric 
Co., Advanced Electronics Center, Cornell 
University, Ithaca, N. Y 

Evaluation of Survey Methods for Use in 
Microwave Path Analysis, W. C. Eddy, 
Television Associates of Indiana, Inc., East 
Michigan St., Michigan City, Ind. 

A Monopulse Radar Technique, R. M. Page, 
Naval Research Lab., Washington 25, D. C. 
A Frequency Selective Directional Coupler 
for Multiplexing, Herbert J. Carlin, Poly- 
technic Institute of Brooklyn, Microwave 
Research Institute, 99 Livingston St., 
Brooklyn 1, N. Y. 

Application of Ferrites for Audio Modula- 
tion of Microwaves, a Zirkind, Rome 
Air Development Center, Griffiss Air Force 
Base, Rome, New York 

4 Narrow Band Radar Relay System, C. W. 
Doerr and J. L. McLucas, Haller, Raymond 
& Brown, 124 N. Atherton Street, State 
College, Pa. 


AERONAUTICAL & NAVIGATIONAL ELECTRONICS— 
III—NAVIGATION 


hairman: George Rappaport, Countermea- 
sures Branch, Aircraft Radiation Lab., 
Wright Field, Dayton, O. 

An All Weather Radio Sextant, D. O. McCoy, 
Collins Radio Co., Cedar Rapids, Ia. 

\ UHF Ground Based Automatic Direction 
Finder, Robert L. Cattoi, Collins Radio Co., 
Cedar Rapids, Ia. 

Wellenweber Type Ultra High Frequency 
Radio Direction Finder, Richard C. Benoit, 
Jr.. Rome Air Dev. Center, Griffiss Air 
Force Base, Rome, N. Y., and W. M. Fur- 
low, Jr., Melpar, Inc, 452 Swann Ave., 
Alexandria, Va. 

High Precision Computer for Automatic 
Solution of the Celestial Triangle, Gene R. 
anee, Collins Radio Co., Cedar Rapids, 
a 

Jainco: A High Precision Lightweight Air- 
craft Navigational System, Donald H 
— The Jacobs Instr. Co., Bethesda, 
Vic 


INFORMATION THEORY—III 


Chairman: John W. Mauchly, Remington 
~~ Inc., 1624 Locust St., Philadelphia 


" ntlbinaiia on page 175) 
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AAA 


r ’s a breeze to set up and operate 
this remarkable single-package 
amplifier. G.E. 
treme portability. Total weight with 
batteries just 35 pounds. 
about assembling and handling a 
bulky group of amplifier units... 
go on location with the BA-6-B! 


@ Built-in 400 cycle tone generator elimi- 
time ... speeds level 
checks (an original G-E development). 


nates 


@ Special cue circuit yields 30 db gain be- 
tween phoneline and headset with line 
key in cue position—eliminates need of 


Note This Package 
Of Plus Quality Features: 


“woofing” 


designed it for ex- 


second line for cue circuit. 


@ Low level output permits feeding pro- 
gram to any associated sound system. 


@ AC or battery operation solves power 
failure problems. 


General Electric Company, Broadcast Equipment 
Section X4835, Electronics Park, Syracuse, N. Y. 
Please send me a copy of Bulletin ECB-1. 


NAME 


WRITE FOR FREE 
ILLUSTRATED 
INFORMATION 


HHQODLOUUUQQ0V0000000 000000000000 OUUOGAUUUUE UAE 


16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
TV FILM INSERTS AND KINESCOPE RECORDINGS... 
A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! 


{ J) 
= be. an ~f Mey “( ia 
ree ee DORN ake 
CINE Ol cE aunicon. me SUPER 1200 
$695.00 $1310.00 $4652.15 


Forget 


ee oe ee ee a ee EMER Sc ciaeeneeee 


BERNDT-BACH, 


6926 Romaine St., Hollywood 38, Calif. 


Sill MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE -1931 |filiiffa 
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PORTABLE 
AMPLIFIER 


BA-6-B 


G6 


. SOLD’ WITH 


~ SOUND RECORDER 


TRIPOD» PORTABLE | POWER UNIT 
$325.00 $269.50 $1149.50 


Inc. 


DIRECTIONAL 
TW - Transmitting 
ANTENNA 


AMCI Type 1030 
a t : 


ee = ee 


Similar to the Type 1040 Slotted- 
ring Antenna, but with pattern 
shaping members connected to al- 
ternate active rings, the Type 1030 
provides a controlled pattern ad- 
justable to service requirements. 
Pattern and antenna shown are of 
WEAT-TV, Channel 12, West Palm 
Beach, Florida. 

Easy installation is an important 
advantage of the type 1030 Anten- 
na. This lightweight, yet sturdy, an- 
tenna can be easily and conveni- 
ently mounted on_ supporting 
mast after mast has been erected. 

Ask 


| 


ANTENNA SYSTEMS — COMPONENTS 
AIR NAVIGATION AIDS—INSTRUMENTS 


ALFOR 


ef pret ayeolreripae ly) 
VAAL AC (FING Co. lik 


299 ATLANTIC AVE BOSTON. MASS 


174 For product information, use inquiry card on 


NAM Files For 700 New 
Communication Channels in 
FM Broadcast Band 


The National Association of Man- 
ufacturers’ Committee on Manufac- 
turers Radio Use last month, filed a 
plan with the FCC looking toward 
the creation of a manufacturers radio 
service and the establishment of 700 
new frequency channels for commu- 
nication purposes to be taken from 
the FM broadcast frequency band 
with no disturbance to present 
broadcasting operations. The petition 
contemplates the shared use of unas- 
signed FM broadcast frequencies by 
the new manufacturers service as 
well as all present safety and indus- 
trial radio services in a plan leav- 
ing existing broadcast stations un- 
touched and providing for any 
possible growth in the broadcasting 
operations. 

The manufacturers’ committee ex- 
plained that, while the plan is “pri- 
marily designed to satisfy the in- 
creasing need for radio use by 
manufacturers,” it “paves the way for 
expansion of radio use by all safety 
and industrial services.” The docu- 
ment will be distributed to all mobile 
radio user organizations as soon as 
possible, NAM said. 

A summary of the NAM petition 
pointed out that “The plan destroys 
the myth current in many quarters 
that there is a shortage of frequen- 
cies. It shows the way toward creat- 
ing a minimum of 700 new channels 
for communication purposes. 

“Present FM broadcasting will not 
be disturbed since assignments will 
be made only on a non-interference 
basis. The FCC has_ previously 
adopted such a sharing plan in con- 
nection with the safety services 
which are considered much more 
important in the public interest than 
the entertainment bands.” 

The statement explained that the 
country’s manufacturers “are pres- 
ently included in a catchall group of 
diverse radio users known as the 
special industrial services,” and the 
number of stations in this group has 
increased 800% in the past five 
years, while the number of FM 
broadcast stations has declined 25%.” 
It declared that “Manufacturers of 
products such as steel, battleships, 
planes, tanks and other heavy equip- 
ment are hampered by their present 
allocations in the special industrial 
radio service,” since the “general 
rules regulating all users in this 
service are not compatible with the 
growth of radio in manufacturing 
plants.” 

The petition was prepared under 
the supervision of Committee Chair- 
man Victor G. Reis, of the Bethle- 


last page. 


coaxial switches 


X-band test equipment 
/ S-band beacons 


GENERAL 
COMMUNICATION 
COMPANY 


681 Beacon Street . Boston, Mass. 
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hem Steel Co., Executive Assistant 
Frank M. Smith, and Washington at- 
torney Jeremiah Courtney, counsel 
for the committee, while the en- 
‘ineering studies were made_ by 
George P. Adair, owner of the 
George P. Adair Engineering Co., 
in Washington. 


IRE Convention 
(Continued from page 173) 


Communication Theory Model and _ Eco- reat . 

nomics, Samuel Bagno, Alertronic Corp., 

4318 Van Dam St., Long Island City 1, N.Y” , > 

Removal of the Redundancy Due to Inter- —*> 
symbol Interference, H. Davis, University 
of California, Los Angeles 24, Calif. and 
D. L. Trautman, Hughes Aircraft Co., Re- 
search and Development Labs., Culver 


City, Calif, NBC chooses Century again! 
Noise Through Non-Linear Devices, Ralph 
Deutsch, Hughes Aircraft Co., Radar Re- 
— and Development Div., Culver City, 
Calif. , Y » 2 oe ee 
Linear Filter Optimization with Game Theory Recently, WRCA-TV in its first 
Considerations, M. C. Yovits and J. L. ‘0 in New York 
Jackson, Applied Physics Lab., The Johns all-color studio in New York 
Hopkins University, Silver Spring, Md. fe ia . 
The Effect of ACC on Radar Tracking Noise, installed the C-l Board, 
Richard H. DeLano, Hughes Aircraft Co., 


Guided Missile Div., Culver City, Calif. | Century’s all-electronic light system. 
and I. Pfeffer, 1009 N. Sweetzer Ave., Los : 


ee ae ee Now, KRCA-TV elects Century 
to furnish all of its lighting equipment 


and C-I electronic dimmer and switchboard 
(Continued from page 16) (the largest in the world) 
putation Meeting, Brussels, Bel- for its first all-color T-V studio 
gium. located in Burbank, California. 

Sept. 30—Oct. 2—High Fidelity Show, 
Palmer House, Chicago, III. 

Nov. 2-5—World Symposium on Ap- Century Lighting, Inc. 
plied Solar Energy, conducted under 521 West 43rd Street 1820-40 Berkeley Street 
‘eadership of Stanford Research In- New York 36, N. Y ante Bieien Cali 
stitute, Phoenix, Arizona. NCW SOI Sain aac ie te 

Nov. 14-17—2nd International Auto- 
mation Exposition, Navy Pier, Chi- 
cago, Il. 


ACM: Assoc. for Computing Machines. pS 9900) 0001) eal 

AES: Audio Engineering iety. 

AIEE: American Institute of Electrical Engineers. Sh) uaa 
ahh § 


sire 2 
ASTM: American Society for Testing Ma- reat) sas oe. 
terials. \ aoa 
IRE: Institute of Radio Engineers. om 
cctee me 


Coming Events 


IAS: Institute of Aeronautical Sciences. , Pris h))) 

ISA: Instrument Society of America. 

NACE: National Assoc. Corrosion Engineers. 

NARTB: National Assoc. of Radio and TV Broad- 
casters. 

RETMA: Radio-Electronics-TV Manufacturers 


ge 


vad 


Assoc. 

RTCA: Radio Technical Commission for 
Aeronautics. 

RTCM: Radio Technical Commission for Marine 
Services. 

URSI: International Scientific Radio Union. 


“Univac’’ File Available 


The new Univac File-Computer, Make your 
@ 


featuring the introduction of fast 
random access and multiplex moni- evuter. 
toring to standard electronic data 


processing systems, has been an- 
nounced for delivery this year by 


Remi : Purified synthetic products of re- 
‘emington Rand Inc. In practical agent quality. Controlled particle 


RED 

terms, this means that the inventory, size and shape contribute to effec- FERRIC OXIDES 

cost, or other figures on any item tive control of packing and shrink- or Top e 

right up to a specific moment may age. Our iron oxide production per ormance 

be had by pressing a key; unsorted know-how can help you accomplish 

, , : : best results. 

data can be processed completely in 

a single high-speed program; and all pone 4 by hight a, COLUMBIAN CARBON COMPANY 
oo, ; anutactured by highly modern mapicoO cOtor DIVISION 

input rediapaper, or magnetic | Moca wir set abe winurtciunte 


; : control. Clip this ad to your letter- BINNEY & SMITH INC,, vistriburer 
cards, 10-key devices or typewriters head for a working sample. 380 MADISON AVENUE, NEW YORK 17, N.Y. 
—may be used. 
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FIXED 


and adjustable 


for 


CONTROL 


Mixing, branching 
corrective loss 
networks. Write 
for catalogue on 


your letterhead. 


DIVISION AEROVOX CORPORATION 


1100 CHESTNUT ST. - BURBANK, CALIF. 


CINEMA ENGINEERING | 


Dray 


< “ny - " ~< 
V1 
472 z 
Or 


New 1955 models of 
Bendix Depth Recor- 
ders. This popular 
small, low-priced line 
of depth recorders is 
fae made even betterfor’55. 


CASE and COVER PRODUCED for BENDIX 
by the ZERO METHOD of DEEP DRAWING 
at a 66%5% SAVING 


Many of America’s finest instruments are now housed 
in precision drawn aluminum cases by Zero. Why? 
Check costs and quality on the Zero Method of deep 
drawing—and you'll understand. 


For custom or stock (over 900 standard sizes) pre- 
cision, seamless, deep drawn boxes—call on Zero. 
Write for our latest catalog. 


F gm, : 
b x { 
SZEROQ MANUFACTURING COMPANY 
ZERO BUILDING, BURBANK 1, CALIF. 
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PANEL INSTRUMENTS! 
BY 


“SENSITIVE RESEARCH” 
7 Magic Phrase 


FOR ONLY “SENSITIVE” CAN SUPPLY YOU WITH A PANEL 


INSTRUMENT WITH THE SAME PRECISION AND ACCURACY 


OF A HORIZONTAL REFERENCE STANDARD INSTRUMENT 


MODEL EW 


5” hand drawn mir- 
rored scale. Accu- 
racy .25 of 1% 


MODEL UPP 


4” hand drawn mirrored scale. 
Accuracy .5 of 1% 


VISIT SRIC AT BOOTH 278, INSTRUMENTS AVENUE, 
NEW YORK CITY 1.R.E. SHOW, MARCH 21 —MARCH 24 


Write for descriptive bulletin on panel instruments 


SENSITIVE RESEARCH 
INSTRUMENT CORPORATION 


MOUNT VERNON, N.Y. 


ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927 


See How FORM-FLEX Seves! 
CUTS WEIGHT 40%—BULK BY 30% 


. « « gives Absolute Transformer 
Protection at Lower Cost. 


Pioneering the development of encapsulation in transformer 
manufacture has brought Aircraft Transformer a high de- 
gree of proficiency in the production of hermetically sealed 
high and low temp. transformers that far exceed the re- 
quirements of MIL-T-27, Grade 1. 
If you are faced with weight, space or cost limitations in 
your components, we invite you to explore the possibilities 
of our advanced methods. Our engineers and production 
people will gladly consult with you. 
Write for complete data on transformer en- 
capsulation with neoprene and other materials. 


AIRCRAFT TRANSFORMER CORPORATION «7 


Manufacturers of Inductive Equipment 
Long Branch, New Jersey 
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\ubilier Awarded Medal 


The Cooper Union Alumni Asso- 
ition designated William Dubilier, 
nder of the Cornell-Dubilier 
.ctric Corp., to receive the first 
tual award of the Gano Dunn 
lal. Established this year, the 


William Dubilier 


edal is awarded annually to an 
lumnus of Cooper Union for out- 
inding professional achievement. 
ir. Dubilier was selected from 
iousands of distinguished Cooper 
Inion men to be the first recipient. 


Subscription TV Battle 


Zenith’s request that the FCC is- 
ue immediate authorization of sub- 
ription TV has been followed up 
a series of opposition petitions 
nd heated exchanges of letters. 
VARTB requested that FCC follow 
istomary regulatory procedure 
ither than approve subscription TV 
mediately. Commander E. F. Mc- 
lonald, Jr., President of Zenith, 
iarged that Harold E. Fellows, 
‘ARTB President, acted without the 
ithority of the Association mem- 
‘rship, and that the NARTB request 
‘ould scuttle fee TV. NARTB denies 
iis. At about the same time, the 
int Committee on Toll-TV, which 
cludes a group of theater owners 
posed to subscription TV, filed a 
etition opposing Zenith’s request. 
mndr. McDonald said that the 
eater interests were trying to 
fle a competitor. 


*urchasing Agents Elect 


The Purchasing Agents Associa- 
on has elected officers for 1955. 
‘hey are: President, H. M. Munson, 
endix Radio; Vice President, S. 
ser, Tech-Master; Treasurer, M. A. 
chneiderman, Olympic Radio; Cor- 
esponding Secretary, B. Trinbol1, 
‘BS-Columbia; Recording Secre- 
ry, S. Woolfson, Emerson. All East 
‘oast electronic purchasing agents 
re eligible for membership. 


i 
100 & 200 AM 


LO 


NZ 


CONNECT 


vT 6 SIZES 


WRITE FOR 80-PAGE CATALOG 


500 MCM 


600 MCM 


500 MCM 


ILSCO MERZT MI Mariemont AVE., CINCINNATI 27, OHIO 


REASONS WHY 
TRIMMER 


PISTON CAPACITORS 


2a 


VARIABLE 


ARE PREFERRED 


. Vernier Micrometer Adjustment 
. Ultra Linear Tuning 
. Freedom From Microphonics 
. No Tuning Backlash 
. Negligible Temperature Drift 

. High Dielectric Strength 

. Rugged Shock & Vibration Resistance 


. High Surface Resistivity 


. Wide Operating Temperature Range 


. Coaxial Tuning 


. Q@ Measurements Beyond 10,000 


. Precision Workmanship 
. Dust-proof Construction 


. Meet Strictest Military Demands 


TEMP. COEFF 
PPM PER °C 


ELECTRODE 


10 to 20 
5to8 
7t08 
1to 18 
.7t0 12 
VC 11GRB| .7 to 10 


VC 1IGRC | .7to 10 
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VC 136 1 to 10 


approx. zero 
approx. zero 
approx. zero 
+50 + 100 
+600 + 100 
+600 + 100 
+100 + 50 
+750 + 100 
+275 + 100 
+100 + 50 


Quartz 

Quartz 

Quartz 
(lass 
Glass 
Glass 
Glass 
Glass 
Glass 


Glass 


Invar 
lever, 
lavor 
Invor 
Brass 
Brass 
Invar 


Brass 


Invor 
Brass Screw 


—55°C to +200°C 
|—55°C to +200°C 
55°C to +200°C 
—55°C to +125°C 
~55°C to +125°C 
55°C to +125°C 
~55°C to +125°C 
55°C to +125°C 
—55°C to +125°C 


Special Alloy} —55°C to +125°C 


Other models available for ungrounded operation, larger ranges, fixed stondords, etc 


Consult with JFD Engineers for piston capacitors designed to meet 
your specifications. Write today to be placed o 
the JFD Capacitor Bulletin mailing list. 


JFD ELECTRONICS JFD MFG. CO., Inc., 
1462-62nd STREET, BROOKLYN 19, N. Y. 


For product information, use inquiry card on last page. 
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... to those who qualify 


EECO 


offers 
Electronic Engineers 
understanding 
. .. management by engineers 
. educational benefits 


... Minimized red-tape 


Call or write: R. F. Lander 


Electronic Engineering Company 


of California 


180 So. Alvarado Street 


Los Angeles 57, Calif. 


N 


K WANTED 


Manufacturers’ 
Representatives 


To sell Laboratory Type Test Equipment in 
the general areas of: 


CHICAGO 
BOSTON 
BUFFALO 
DALLAS 

SAN FRANCISCO 
ST. LOUIS 
DENVER 


Ours is a medium size organization with 
faculties and facilities for the design and 
production of a wide range of Electronic 
Equipment. Engaged largely by the military, 
we are currently marketing and expanding 
our commercial lines. 


Please write: 


James H. Smiley, Sales Mgr., 


Lawoie Laboralorios, Gnc. 


Morganville, New Jersey 
Telephone Matawan 1-2600 


or see us at the I.R.E, Show, 
Booths 400, 401, 500, Production Rd. 
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News of MANUFACTURERS’ r 


REPS 


Reps for precision electrical indicat- 
ing instruments manufactured by long 
established firm, are needed in two 
areas. The first comprises N. Dakota, 
S. Dakota, Nebraska, Minnesota, Iowa, 
N. Wisconsin. The second is composed 
of Alabama, Georgia, Tennessee and 
Kentucky. (Ask for R-3-1) 


Manufacturer of precision electro- 
mechanical equipment seeks additional 
contract sales representatives in USS. 
except in New England and Eastern 
seaboard south through District of 
Columbia. (Ask for R-3-2). 

Precision potentiometers are offered 
for representation in Texas, Arizona, 
Nevada and California. Also Eastern 
Canada, Alaska and Hawaii. (Ask for 
R-3-3) 

Representatives for precision test 
equipment are needed in West Va. and 
District of Columbia. (Ask for R-3-4) 


Jack D. Bruce has become sales rep. 
for Mathia Klein & Sons, Chicago tool 
mfr., in the East Central states. 


Tom Hunter, Sr., 4410 Irving Park, 
Chicago, Ill., has become factory repre- 
sentative in Illinois, Ia., S. Wis. and 
Gary, and Michigan City, Ind. for 
Cinema Engineering Co. Div. of Aero- 
vox Corp. 

Russell G. Ragon has become Sales 
Rep for Industrial Div. of J. M. Ney Co. 
of Hartford, Conn. Mr. Ragon makes 
his headquarters in St. Paul, Minn. and 
will cover the territory of Ia., Minn. 
and Wis. 

Charles A. Hansen has established 
his own manufacturers’ rep firm in Los 
Angeles, Calif. He was formerly dis- 
tributor sales manager of Gramer- 


Halldorson Transformer Corp., Chicago, 
Ill. 


Andrew H. Baxter, 412 Albee Bldg., 
Washington, D.C. has been appointed 
sales rep for Richardson-Allen Corp. of 
College Point, L.I. in the territory of 
Dist. of Columbia, Md. and Va. 


Joseph Spring, whose offices are at 
254 W. 35th St. New York, N.Y. has 
been appointed to represent Crescent 
Industries Inc., Chicago, Ill. in the 
Greater New York area. 


R. C. Nordstrom & Co., 580 N. Wood- 
ward Ave., Birmingham, Mich. have 
been named to represent Tobe Deutsch- 
mann Corp. in Michigan, excluding the 
Upper Peninsula. 


The Carl H. Schmidt Co. 2405 West 
MeNichols Rd., Detroit 21, Mich. has 
been appointed sales agents by the 
Jelliff Mfg. Corp., Southport, Conn. The 
organization will concentrate on alloy 
resistance wires, wire-wound precision 
electrical and electronic components, 
heating elements, etc., in Michigan, and 


, .-oledo, O. 


Robert L. Iversen has become as 
ciated with Allen Woods of 3403 Bro: 
way, Chicago 13, Ill. Mr. Woods 
Sales Engineer for Stackpole Cart 
Co. and United Transformer Co. 


Edward Hoffman of St. Paul, Mi 
has been appointed sales representati 
for Erie Resistor Corp. and will repr 
sent the Electronic Div. in Minn. a 
N. & S. Dakota. 


Louis A. Garten, formerly Sales M 
of Kay Electric Co. has announced t 
opening of offices at 25 Valley R 
Montclair, N.J. and will represent ma 
ufacturers in the areas of L.I., N.Y.( 
Westchester, N.J., and eastern Pa. T! 
firm now represents Airborne Instr 
ments Lab., Inc., Detectron Co., Ed 
Co., Inc., Federal Telephone & Rad 
Co. Instrument Div., Kepco Labs., In: 
Lavoie Labs., Inc., Rutherford Ele 
tronics Co. and Technology Instrume! 
Corp. (Instruments). 


Gawler-Knoop Co., Roseland, N. J 
with offices in Wyncote, Pa. and Silv: 
Spring, Md., has been appointed to re} 
resent Offner Electronics, Inc. Chicag: 
Ill., in Greater N. Y., the eastern hal 
of Pa. Va. N.J., Md., Del., and th: 
District of Columbia. Representation i 
western Pa., Ohio, and Mich., will b: 
handled by J. R. Dannemiller Asso 
ciates, Cleveland, O. who have offic: 
in Detroit, Mich., and Dayton, O. 


George Davis, of the George Davi: 
Sales Co., and past president of the L« 
Angeles Chapter of the Representative 
now heads the board of governors ac 
cording to an announcement by W. Be: 
Knight, president. 


NE Reps Directory 
The newly published Directory o 
the New England Chapter of “Th 
Representatives” lists the names an 
product categories of manufacturer 
handled by member reps. Copies ar: 
available from Henry P. Segel, 13 
Newbury St., Boston 16, Mass. 
CONSTRUCTION FOR NEELY 
ry 


a 


Sig 


Norman B. Neely (I), Pres. and Robert L. Bon! 
face, Gen. Mgr. Neely Enterprises Inc., L.A. Reps 
flank Vance Young, Supt. for Bibb, Remmen an: 
Bibb contractors. They are discussing plans fo 
new $250,000 headquarters building being bui! 
on historic Campo de Cahuenga site. Completio: 
is expected in April 1955. 
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‘‘ Automated”’ Production 


An “automated” production ma- 
‘hine capable of effecting important 
time-and-cost savings has been de- 
eloped by RCA for its own use, as 

ell as for sale to the general indus- 

‘y according to T. D. Smith, Vice 
resident and General Manager, 
CA Engineering Products Div. 
The new machine is designed to 
trigger” punches of virtually any 
ittern of holes for components in 
lectronic printed-circuit panels. The 
achine is expected to sell for 
round $14,500, and in addition to 
this standard model, RCA also will 
iake custom versions to customer 
pecifications. 

Operation is by a_ glass-based 
loth tape into which ‘master’ holes 
ire punched to produce any combi- 
ation of 


This push-button machine triggers punches for 
any combination of holes for printed circuit 
panel components. Punched tape determines | 
hole pattern. Machine punches up to 12000 
holes/ min. 


wrinted-circuit panels. Under actual 
roduction conditions, the “auto- 
nated” machine demonstrated two 
principal advantages: 

1. Important cost savings over con- 
entional drill and punch-die meth- 
ids. In a typical example, in quanti- 
ies of over 1,000, punching of 
rinted-circuit boards by the auto- 
tated machine cost an average of 
ve cents each compared with $1.73 
nd $1.10, respectively for punching 
oards by drill and _ punch-die 
iethods. Tool costs for the tape- 
perated unit are less than $30 for 
1e completed standard tape, com- 
ared with hundreds of dollars re- 

lired by conventional equipment 

r dies and templates. 

2. Valuable saving in time. Con- 
ervative estimates of tool-up time 
‘quired for punch-die and drill 
quipment are one month and one 
veek respectively. It takes only 
‘bout four hours to “tool” or pre- 
are the tape for the RCA auto- 
1ated machine, and only three min- 
tes to install the prepared tape. 


component holes in | 


WRITE FOR 
CATALOG 
PT-301 


MINIATURE 
PULSE TRANSFORMERS 


The wealth of experience that Acme 
Electric engineers have gained in 
more than 37 years of transformer 
designing, becomes apparent in 
the performance and high quality 
construction of this line of Minia- 
ture Pulse Transformers. Send us 
your specifications. 


al a 
SS ———— 


=—=— 
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ACME ELECTRIC CORPORATION 


89 WATER STREET . 


LOS ANGELES, CALIF. 


A\ No 


PRECISION METAL 


stampings 


AND DEEP DRAWING 


Quality Components 
and Sub-Assemblies of 


ALUMINUM, COPPER, BRASS, 
KOVAR, NICKEL, STEEL, ETC. 


The Engineering Company can supply 
long or short runs to your exact speci- 
fications on reasonably short notice. The 
most modern metal forming machines per- 
mit mass production methods that assure 
economical unit 
tools, dies and 
on simple or complex designs. 


THE engineering CO., 27 WRIGHT ST., NEWARK 5, N. J. 
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costs. Micro-precision 
jigs assure accuracy 


For product information, use inquiry card on last page. 
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new 
non-slip lacing tape 


GUDELACE - H* 


rubber-coated nylon 


FUNGUS-RESISTANT ... FLAME-RESISTANT 


This new braided nylon lacing tape has a 
unique rubber coating to prevent slipping. 
It is easy to handle, ties securely, speeds 
production because knots stay put! 


Another Gudebrod development! 
Write for complete information 
and a free trial supply today 


GUDEBROD BROS. SILK CO., Inc. 


ELECTRONICS DIVISION EXECUTIVE OFFICES 
225 W. 34th Street, New York 1, N.Y. 


12 S. 12th Street, Phila. 7, Pa. 


Stability and Opportunity for 


ELECTRONIC ENGINEERS 


who want more room to grow 


Top opportunities for achievement and recog- 
nition are open at FTL...key unit of the 
world-wide, American-owned IT&T System. 
FTL’s long-range development program offers 
stability and security. Finest facilities — plus 
broad and generous employee benefits. 


INTERESTING ASSIGNMENTS IN: 


Radio Communication Systems * Electron Tubes 
Microwave Components * Electronic Countermeasures 
Air Navigation Systems * Missile Guidance 
Transistors and other Semiconductor Devices 
Rectifiers * Computers * Antennas 
Telephone and Wire Transmission Systems 


SEND RESUME TO: 
PERSONNEL MANAGER, 
BOX TT-3 


Federal Telecommunication Laboratories 


A Division of INTERNATIONAL 
TELEPHONE AND TELEGRAPH CORPORATION 


FTL’s famed 
500 Washington Avenue, Nutley, N. J. 


Microwave Tower 
— 28 minutes 
From N. Y. C. 


— 2a 
Sg ee aie ee 
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Military Contract Awards 


Electronic products, dollar value, and nam« 
of manufacturing contractors receiving award 
as reported by U.S. Dept. of Commerce 


Modification Kit—75,196—Hughes Tool Co., Cu! 
ver City, Calif. 

Modification Kit—46,180—National Cash Registe 
Co., Dayton 9, O. 

Accelerometer—93,726—Hughes Tool Co., Culve 
City, Calif. 

Tube, electron—110,124—Bomac Laboratorie: 
Inc., Salem Rd., Beverly, Mass. 

Public Address Set—222,750—Audio Equipmen 
Co., Inc., Great Neck, N. Y. 

Keyer—26,658—Thieblot Aircraft Co., Inc. Wash 
ington, D. C. 

Radio Receiver—1,315,005—International Tele 
phone and Telegraph Corp., Clifton, N. J. 

Tube, electron—91,061—Raytheon Mfg. Co 
Waltham, Mass. 

Facsimile Print—175,430—Recordak Corp., 444 
Madison Ave., New York 22, N. Y. 

Disconnect—34,938—R. E. Darling Co., Inc., 6825 
Reed St., Bethesda 14, Md. 

Battery—67,633 Gould-National Batteries, Inc. 
35 Neoga St., Depew, N. Y. 

Oscillograph—1!25,894—Allen B. DuMont Labora 
tories, Inc., 760 Bloomfield Ave., Clifton, N. J 

Copper Bar—27,515—Revere Copper and Brass, 
Inc., 1301 Wilcomico St., Baltimore 3, Md. 

Cable, power—15,085—General Electric Co., 
1285 Boston Ave., Bridgeport, Conn. 

Anode, silver—220,625—Handy and Harmon, 
82 Fulton St., New York, N. Y. 

Radar Set, overhaul and repair—3,000,000— 
Western Electric Co., New York, N. Y. 

Generator Sets, conversion—60,000—Air Prod., 
Inc., Allentown, Pa. 

Generator Set—355,555—Wolverine Diesel 
Power Co., Detroit, Mich. 

Tube, electron—64,706—Raytheon Mfg. Co., 
Power Tube Div., 138 River St., Waltham, 
Mass. 

Tube, electron—27,200—Bomac Laboratories, 
Inc., Salem Rd., Beverly, Mass. 

Tube, electron—28,622—Amperex _ Electronic 
Corp., 230 Duffy Ave., Hicksville, L. 1., N. Y. 

Tube, electron—38,176—Raytheon Mfg. Co., 
Microwave and Power Tube Operation, Wal- 
tham, Mass. 

Indicator—92,512—Eclipse Pioneer Div., Bendix 
Aviation Corp., Teterboro, N. J. 

Generator Sets—65,793—Cummins Engine Co., 
inc., Columbus, Ind. 

X-Ray Unit—96,637—Picker X-Ray, Southern 
California Inc., 710 South Lake St., Los An- 
geles 15, Calif. 

Inverter Assys—194,792—Red Bank Div., Ben- 
dix Aviation Corp., Eaton, N. J. 

Inverter—142,194—Leland Elec. Co., Div., Ameri- 
can Mach. & Fdry. Co., Dayton, 0. 

Generator, synchronizing—92,980—Sperry Gyro- 
scope Co., The Sperry Corp., Great Neck, 
oe Se 

Headset—171,640—Radio Corp. of America, En- 
gineering Products Div., Camden, N. J. 

Keyer and Operating Spare Parts—46,567—H. 0. 
Boehme Inc., 915 Broadway, New York 10, 
SF 

Switch, pressure—25,370—Cook Electric Com- 
pany, 2700 North Southport Ave., Chicago 14, 
Hl. 

Q Meter—26,640—Triumph Manufacturing Co., 
913 West Van Buren St., Chicago 7, Ill. 

Relay Assy—92,879—Curtiss Wright Corp., Cald- 
well, N. J. 

Connector Tube—53,563—Curtiss-Wright Corp. 
Caldwell, N. J. 

Receptacles, electrical—53,563—Curtiss-Wrigh! 
Corp., Caldwell, N. J. 

Kit, replacement—80,365—General Motors Corp. 
Milwaukee, Wis. 

Spare Parts, field coil—Westinghouse Electric 
Corp., 1625 K. St., N.W., Washington 6, D. C. 

Switching Unit, cavity—34,131—Bogart Manu- 

(Continued on page 182) 
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Use “KLIPTITE” 
TERMINAL BLOCKS — are plated brass 
(Molded, Barrier-type) ok ona en a... 

with ANGLED TABS Made or separately. Ta 


F P combinations in various 
Toile Self-locking Wire cugles, or flat, for single 


or multiple connections. 


Several sizes and number 
- AA terminals. 
| 3 EB Other terminal blocks 
available in approved 


materials range from 
SINGLE & DOUBLE POLE subminiature (shown) to 
ELECTRONIC SWITCHES jumbo (90 amps), 


father Beha . 


’ a Xs 


Toggle handle, aircraft 
type. Bakelite housing. 
’) With screw terminals, or 
solder lugs. DC, or AC 
up to 1600 cycles. One- 
hole meene. 


EET IIIS IIIR ELAR SRN SI 


SEE OUR EXHIBIT BOOTH 425 IRE SHOW 


my WILDER 
mig PROJECTOR 
Che MICRO-PROJECTOR 


with the 
VERTICAL 
DESIGN 


¢ New Gage Company 
Precision Plastic Comparator Charts 


Ne. made on non-changing, unbreakable 
Prd material; available for 360° angular 
Lo \ ii checking, radii, threads and special 
Ne charts to your specifications. ¢ The 


Wilder so equipped will inspect faster, 
more accurately, without the need of 
to-scale manually built drawings. 


Economy ¢ Accuracy ¢ Moderate Price 


“ae aly \ Wks, 4) | |Z 
a ] Sets 
* fe [_— Aono S| g és 
: gee =r | = z 
pe s. ait - a 


0. SCHERR OPTICAL TOOLS, Inc. 


200-TT LAFAYETTE ST. » NEW YORK 12, N.Y, 
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precision-designed 
to your specifications 


Now you can order direct! 
Your call to Thermador’s new, 
completely self-contained 
Electronics Plant quickly 
brings you the engineering 
ingenuity... the precision de- 
Signing...the dependable, 
quick delivery that has gained 
Thermador’s world-wide repu- 
tation for excellence. 35 years 
of quality service! 

Let a Thermador engineer 
work with you to develop the 


Thermador 


Transformers 


finest transformer for your 
application, chassis, or per- 
formance standards. Therma- 
dor’s complete environmental 
testing facilities make certain 
that each transformer exceeds 
your specifications and MIL 
requirements. One or a thou- 
sand — certified without delay 
— delivered quickly. Order di- 
rect. Call us today. Request 
literature from: Electronic 
Division, Thermador Electrical 
Manufacturing Company, 
2000 South Camfield Avenue, 
Los Angeles 22, Calif. PARK- 
VIEW 8-2105 


THERMADOR 


¥ 
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SUBMINIATURE 
RELAY- Ptéco/ 


ACTUAL SIZE 


Compact . . . Rugged .. . 
Light weight . . . 
6 PDT arrangement 


All these features are achieved by the use 


of an extremely efficient rotary motor, pre- | 


cision built, with hydrogen annealed parts. 


COMPACT—One inch diameter, with 


1-5/16” long enclosure. 


HEIGHT—above chassis, is only 1.216 


inches. 


RUGGED—Withstands operational shock 
of 50 G’s and operational vibration of 5-500 
C.P.S. at 10 G’s. Altitude to 70,000 feet. Am- 
bient temperature range of -—-65° C to 
+ 125° C. 


LIGHT WEIGHT—Only 2.6 ounces (even 
with mountings interchangeable with larger 
relays of other manufacture). 


Tests of production relays, under USAF 
supervision, have proven that this relay 
meets or exceeds the requirements of MIL- 
R-5757B. 


Contacts are rated at 3 amperes, non-in- 
ductive, at 26.5 V.D.C. or 115 V.A.C., 60 to 
400 CPS. 


Coil resistance values range from 6 ohms 
to 14,060 ohms. Relay pictured above has 
1-9/16" mounting centers but can be supplied 
with other mounting styles requiring less 
chassis space. 


Other standard contact arrangements are 2 
PDT, 3 PDT and 4 PDT. All are available in 
the plug-in construction. 


See us at the I.R.E. 
Booth 840, Kingsbridge Armory, 
New York 
Fill in coupon for catalog. 


DS eee ee ee 
l 


FILTORS, nc. | 
| 30 SAGAMORE HILL DR. I 
| PORT WASHINGTON, L. I., N. Y. | 
| Please send data sheets on your | 
| subminiature relays. | 
NE tn : 
| a Ee Da a LTD Ae ee ee ane | 
Le re Em er | 
ott» ae ZONE...... STAT Esse... I 
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| Military Contract Awards 
(Continued from page 181) 


| facturing Corp., 315 Seigel St., Brooklyn, N. Y. 

| Battery, silver zinc—680,001—Yardney Electric, 
New York, N. Y. 

| Battery, silver zinc—211,130—Electrie Storage 

Battery, Washington, D. C. 

| Generator, diesel—229,580—Hallett Manufactur- 

| ing Co., Inglewood, Calif. 

| Switchboard, degaussing—221,803—Vickers Elec- 

| tric Div., Vickers, Inc., St. Louis, Mo. 

| Transmitter, radio—63,226—MacKay Radio & 

Telegraph Co., Inc., New York, N. Y. 

| Transformer—69,090—Jefferson Electric Co., 

| Bellwood, Ill. 

Computer—34,034—G. Felsenthal & Sons, Inc., 
3500 N. Kedzie Ave., Chicago 18, Ill. 
Actuators—42,205—Airesearch Mfg. Co., Div. of 

Garrett Corp., 9851 Sepulveda Bivd., Los An- 

geles 45, Calif. 

Modified Equipments—2,120,520—Radio Corp. 
of America, RCA, Victor Div., Camden, N. J. 
| Tube, electron—38,870—General Electric Co., 
Owensboro, Ky. 

| Switch, rotary—37,122—The Sperry Corp., Sperry 
Gyroscope Co. Div., ‘Marcus Ave. and Lake- 
ville Rd., Great Neck, L. I., N. Y. 


Champlain St., Toledo 1, 0. 

Handsets, telephone—47,875—United States In- 
strument Corp., 407-11 Broad St., Summit, 

N. J. 

Test Set—88,068—Heyer Products Co., Inc., 471 
Cortlandt St., Belleville 9, N. J. 

| Test Equipment—128,150—General Electric Co. 

| 

| 

| 


| 
| 
| 
| 
| Electrode Assy—79,362—Auto-Lite Battery Corp., 
| 


Schenectady, N. Y. 

Booster Motors — 97,483 — Aerojet — General 
Corp., Azusa, Calif. 

Plug and Receptacile—36,410—Barlow Electrical 
Mfg., Co., Inc., 57 State St., Paterson 3, N. J. 

Amplifier—52,592—Admiral Corp., 3800 Cort- 
land St., Chicago 47, Ill. 

Tube, electron—51,077—Raytheon Mfg., Co., 
Power Tube Division, 138 River St., Waltham, 
Mass. 

Tube, electron—29,458—Varian Associates, 611 
Hansen, Palo Alto, Calif. 

Tube, electron—26,213—Radio Corp. of Ameri- 
ca, Tube Division, 415 S$. 5th St., Harrison, 
N. J. 

Tube, electron—43,095—Sylvania Electric Prod- 
ucts, Inc., 1740 Broadway, New York, N. Y. 

Oscillator—218,944—Collins Radio Co., 855-35th 
St., N. E., Cedar Rapids, la. 

Tube, electron—59,948—Raytheon Mfg., Co., 
Microwave & Power Tube Div., Chapel St., 
Newton, Mass. 

Tube, electron—25,200—CBS-Hytron, Div. of 
Columbia Broadcasting System, Inc., 100 En- 
dicott St., Danvers, Mass. 

Tube, electron—33,750—Bomac Laboratories, 
Inc., Salem Rd., Beverly, Mass. 

Goniometer—100,406—Bendix Aviation Corp., 
Pioneer Div., Teterboro, N. J. 

Amplifier & Gyro Assy—1,856,111—Lear, Inc., 
Grand Rapids Div., Grand Rapids, Mich. 

Calibrator, diffuser-mechanism — 26,982 — Ben- 
dix Aviation Corp., Eclipse-Pioneer, Teterboro, 
ae 

Floating Target, radar—126,340—Dallenbarger 
Machine Co., 379 West Broadway, New York 
72, 2. ¥. 

Multimeter—27,824—Crescent Communications 
Corp., 81 Hamilton St., New London, Conn. 

Battery—250,950—Reading Batteries, Inc., 
Reading, Pa. 

Control, antenna—236,710—J. H. Smith Mfg. 
Co., Little Britain Rd., Newburgh, N. Y. 

Tube, electron—28,410—Raytheon Mfg. Co., 
Newton, Conn. 

Tube, electron—44,211—Lewis & Kaufman 
Ltd., P. O. Box 337, Los Gatos, Calif. 

Control, frequency—85,575—Western Electric 
Co., 120 Broadway, New York 5, N. Y. 

Target Drone—5,195,558—Radioplane Co., Van 
Nuys, Calif. 


Developers 
of the 
Corporal 
Guided 


Missile. JET 
PROPULSION} 
LABORATOR ” 


CALIFORNIA 
INSTITUTE OF 
TECHNOLOGY 


Active in all phases 
of electronics and physi 
related to guided missiles 


and jet propulsion. 


The nation's foremost 


guided-missile research 
and development 
facility, established in 
1940, offers excep- 
tional opportunity for 
engineers and research 
scientists in the fields 


of guidance and con- 


trol, information theory, 
computers, electro- 
mechanical devices, in- 
strumentation, and 
related aspects of elec- 
tronic research. The 
Laboratory. offers an 
ideal blend of aca- 
demic and_ industrial 
environments and .main- 
tains a high level of 
technical competence. 
Attractive salaries are 


offered. 


A brochure describing 
opportunities and activiti 
at the Laboratory will be 


sent u pon request. 


ION LABORATORY 


California Institute of Technolog 


4800 OAK GROVE DR., 


PASADENA 3, CALIFORNIA 
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« Relay, resistor—42,527—Bendix Aviation 
Corp., Scintilla Div., Sidney, N. Y. 
yerter—141,081—Bendix Aviation Corp., Red 
Bank Div., Eatontown, N. J. 
nerator—489,644——General Electric Co., 
Schenectady, N. Y. 
srator, acit—421,962—Bendix Aviation 
orp., Red Bank, Div., Eatontown, N. J, 
je—27,984—Airtron, Inc., 1101 W. Eliza- 
eth Ave., Linden, N. J. 
neto Assy—36,355—American Bosch Arms 
\rp., American Bosch Div., 3664 Main St., 
pringfield 7, Mass. 
sator—32,450—Aeroproducts Operations Al- 
son Div., General Motors Corp., Municipal 
irport, Dayton 1, 0. 
erator Set—6,060,407—Beech Aircraft 
rp., Wichita, Kan. 
ator—495,066—Lear, Inc., Grand Rapids, 
Aich. 
ator—547,234—Airesearch Mfg. Co., Gar- 
tt Corp., Los Angeles, Calif. 
rmostatic Assy—46,425—Robertshaw-Fulton 
yntrols Co., Fulton Syphon Div., 2400 W. 
umberland Ave., Knoxville, Tenn. 
tenna—175,492—Raytheon Mfg., Co., 100 
River St., Waltham, Mass. 
intermeasure Set — 3,543,244 — Gilfillan 
Bros., Inc., 1815 Venice Bivd., Los Angeles, 
Calif. 
dio Set—2,418,859—Federal Telephone and 
Radio Corp., 100 Kingsland Rd., Clifton, N. J. 
nest Set, radio—90,570—Ampco Mfg. Co., 9 
River St., Morristown, N. J. 
st Set—26,829—Belock Instrument Corp., 
College Point, New York. 
ceiving Set, radio—69,473—Polarad Elec- 
tronics Corp., 100 Metropolitan Ave., Brook- 
lve 1, & ¥. 


Bridge, resistance—173,574—Gray Instrument 


Co., 64 West Johnson St., Phila., Pa. 


Rawin Set—369,888—The Allen D. Cardwell 


Electronics Products Corp., 97 Whiting St., 
Plainville, Conn. 

ibe, electron—175,316—Tung-Sol Electric Inc., 
95 Eighth Ave., Newark 4, N. J. 

ibe, electron—83,411—General Electric Co., 1 
River Rd., Schenectady, N. Y. 


Switchboard, telephone—94,336—Automatic Mfg. 


Co., 1033 West Van Buren St., Chicago, Ill. 


rystal Unit—37,545—Hughes Aircraft Co., Cul- 


ver City, Calif. 


lube, electron—40,634—Sylvania Electric Prod- 


ucts Inc., 1740 Broadway, New York 19, N. Y. 
be, electron—56,307—Raytheon Mfg. Co., 55 
Chapel St., Newton 58, Mass. 

e, electron—47,628—Radio Corp. of America, 
Tube Dept., Harrison, N. J. 


Tube, electron—126,511—Radio Corp. of Amer- 


ca, RCA, Victor Div., Harrison, N. J. 

e, electron—46,531—Lewis & Kaufman, Ltd., 
’.0. Box 337, Los Gatos, Calif. 

e, electron—38,669—Radio Corp. of America, 
CA, Victor Div., Harrison, N. J. 

ting Element, thermocouple—29,222—Weston 
ectrical Instrument Corp., 101 N. 3rd St., 
hiladelphia, Pa. 

electron—29,828—Chatham _ Electronics, 

v. of Gera Corp., 630 Mt. Pleasant Ave., 
vingston, N. J. 

> Assy—27,486—Hallett Mfg. Co., 160 W. 
orence Ave., Inglewood, Calif. 
Set—69,960—Telectro Industries Corp., 35- 
6 27th St., Long Island City, N. Y. 

, electron—142,800—Sonotone Corp., Elms- 
rd, N.Y. 

roller, manual acoustic—58,654—Electronic 
igineering and Service Co., Inc., Falls Church, 
Qa. 

troller, A automatic—135,168—Cline Electric 
anufacturing Co., Chicago, Ill. 

s Welding Rod—52,202—American Brass 
o., Waterbury, Conn. 

1 Coil—13,180—Elliott Co., 1001 Washing- 
n Gaslight Bidg., 740 11th St., N.W. Wash- 
igton, D. C. 

Ss Spectrometer—42,650—CEC Instruments, 


1c., 300 N. Sierra Madre Villa, Pasadena, 
alif. 
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COMPLETE STOCKS 
COMPLETE SERVICE 


Jall HUDSON 
Comet eats Circle 6-4060 


Yes, you'll get TOP SERVICE, every time you write or 
phone — Because, as one of the largest distributors 
in the East, HUDSON is GEARED to serve the needs of 
industrial Users of Electronic equipment and com- 
ponents. You can count on HUDSON for: 


@ Huge and Complete Stocks of all Standard Brands. 
@ Technically Trained Telephone Staff. 
@ Engineering Consultation Service. 


@ Outside Sales Staff. : 
Outside Sales Sta 1955 HUDSON } 


am 7 MASTER CATALOG 
—B ek wk — 1000 page reference 
- work, needed by 
every Engineer, 
Technician, Purchas- 
ing Agent. Send to- 
day, on company 
letterhead for your 
FREE COPY. Dept. 


‘ oe La T-3. 


RADIO & TELEVISION CORP. New York 36, N. Y 


AUTHORIZED FACTORY DISTRIBUTORS 
uadson fest 48th § 
48 West 48th Street 


ELECTRONIC & SOUND EQUIPMENT Phone: Circle 6-4060 


TRANSMITTING 
AND 
RECEIVING TUBES, 
BATTERIES, 


TEST EQUIPMENT & 
COMPONENTS 


eT be OD 


THIS Midget is KING SIZE 


MINIATURE 


OVERTONE 


QUARTZ CRYSTALS 


In Hermetically Sealed Metal Holder 
Freq. Range: 15 to 100 Me. 
Operating Temp. Range: 
—55° to + 105°C 
Same performance, same tolerances as larger 
units such as MIL CR-23, CR-32, etc. Has 112” 
wire leads for mounting in selector switch or 

soldering to printed circuit terminal board. 
We're always ready to help on your miniatur- 


ization or other design problems — at your 
plant or ours. Write or phone. 


New Crystal Brochure 
on Request to Dept. T3 


s+ on 
KEYSTONE ELECTRONICS COMPANY 


114 Manhattan Street it 


TZ CRYSTALS 
Phone: STamford 4-9504 


Fer produc? information, use inquiry card on last page. 183 


SEE US AT LRE. SHOW 
BOOTH 736 


| Stamford, Connecticut 


designed for 
AUTOMATION! 


first for printed 
circuits 


UPRIGHT 
CAPACITORS 


Space-saving 
Compact 
Bakelite shells 
Sealed with resin 
High insulation 
resistance 


Withstands high 


temperatures 


Precision shells 

to specifications 
and tolerances for 
automatic assembly 


SEND SPEGIFIGATIONS@@ STATION 


CHICAG 
CONDENSER € 
CORPORATION 


- PERSONAL 


~ 
> 


Nello Coda has been promoted to 


Chief Engineer of the Electronics Div. | 
| of Erie Resistor Corp., Erie, Pa. Before 
this promotion Mr. Coda was Chief 


Electrical Engineer for the firm. 


Dr. George L. Haller has become 
Mer. of the Laboratories Dept. of Gen- 


eral Electric Co.’s Electronics Div. | 


Prior to this appointment Dr. Haller 
was dean of the College of Chemistry 


and Physics at Pennsylvania State | 
| Univ. 


G. L. Haller W. Firestone 


Dr. William Firestone has been ad- 


vanced to the newly created position | 
of Assistant Chief Engineer of the Re- | 


search Dept. of Motorola’s Communica- 


tions and Electronics Div. He also con- | 
tinues in his present position as head of | 


the Advanced Investigation section of 
the Research Dept. 


A. C. Boss has been named chief 
field engineer of the Television and 
Broadcast Receiver Div. of Bendix 
Aviation Corp. He has been on the 
Bendix staff for 8 years, his most re- 
cent position being supervisor of tele- 
vision test and inspection. 


Conrad E. DeHorn has been ap- 
pointed Chief Engineer and Director of 


Quality Control of Crest Transformer | 


Corp. N. Chicago, Il. 


Percy Halpert has been appointed en- 
gineering director of aeronautical 
equipment at the Sperry Gyroscope Co., 
Great Neck, N. Y. He succeeds O. E. 
Esval, who has been named vice-presi- 
dent and chief engineer of Sperry Corp- 
oration’s Wright Machinery Co., Dur- 
ham, N. C. 


Otto K. Weltin has been appointed as- 
sistant director of Cook Research Labo- 
ratories, Skokie, Ill., Division of Cook 
Electric Co., Chicago, Ill. Charles E. 
Durkee has been appointed head of the 
radar and communications section. 


Theodore C. Gams has been ap- 
pointed Director of Research at N. J. 
Electronics Corp. of Kenilworth, N. J. 

Armand F. DuFresne has been named 
to the newly created post of chief pro- 
duct engineer at Consolidated Engi- 
neering Corp., Pasadena, Calif. He will 


TA TAGE & 4 head a new product engineering de- 
° r partment. 
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LOW and constant 


contact drop 
LOW 
electrical noise 
HIGH 
current density 
LONG life... 


PIITITT TTT 


HIGH PERFORMANCE 


S RAP HALLO 


BRUSHES 
CONTACTS 
OLIP RINGS 


& Slip Ring Assemblies 


BRUSH HOLDERS, CONTACT ASSEMBLIES, 


BRUSH ASSEMBLIES wi 
P< 
OC) 
AO 
By 


USED EXTENSIVELY IN: 


SERVOS * GUN-FIRE CONTROLS 
TELEMETERING - ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS - ROTATING 
JOINTS - DYNAMOTORS 


Wide range of grades available for standc 
and special applications. Call on our 40 years 
design experience to help solve your probler 


OTHER GRAPHALLOY 
PRODUCTS: Unique (oil- , 


free) self-lubricating Bushings / 
and Bearings (applicable — 450° 
to +700°F.; with expansion co- 
efficient half that of steel will not 
seize shaft at low temperature); 
Oil-free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


] 
] GRAPHITE METALLIZING CORPORATIO | 
1002 Nepperhan Ave. * YONKERS, NEW YORK | 
| [_] Please send data on Graphalloy BRUSHES and CONTACTS | 
CL) Send data on BUSHINGS. 7 
| NAME & TITLE 
| COMPANY | 
: 
| STREET 
eae ZONE STATE | 
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S 
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PIPELINE TO 
PRECISION 


MODEL WWVR 


receiver of the instrument class which is 
etting a new standard for the reception and 
esentation of the world’s finest standards of 
ne and frequency as broadcast by the Na- 
onal Bureau of Standards from WWV and 
VWVH. 


The fundamental use of this receiver is in 
the calibration of local equipment to the ac- 
curacy of these primary time and frequency 
standards. 


This time saving instrument incorporates all 
the latest techniques for clear reception. A 
glance at the front panel will at once show 
the ease of operation and instant availability 
of the desired Radio and Audio frequencies. 


Model WWVR allows the operator full use of 
the world’s finest primary standards of frequency 
and time. All frequencies broadcast from WWV 
(or WWVH) are accurate to one part in fifty 
million. This instrument in your laboratory will 
truly give youa... 


PRIVATE PIPELINE TO PRECISION 


—Specifications— 
SENSITIVITY—Better than 1 microvolt on all 
frequencies. 
SELECTIVITY—Less than 18 KC for —60db, 2.5 
KC for —3db. 


FREQUENCIES—Choice of three RF front ends 
delivered with receiver, 2.5, 5, 10, 15, 20 
or 25 mec. 


SMALL IN SIZE—Standard 514” relay rack panel. 


DOUBLE CONVERSION—First IF amplifier at 
2 MC, crystal converter to 60 KC second 
IF amplifier. 


FRONT END—Four tuned circuits at the signal 
frequency for maximum sensitivity and 
image rejection. 

AGC and AVC—AGC system provides constant 
RF input to second detector. AVC system 


independently controls audio resulting in 
constant output on tones. 


INDIVIDUAL INPUTS—Three individual inputs 
for tuned antennas plus one common input 
for broad-band antenna. Balanced 300 
ohm or unbalanced 72 ohm input. 


Send for complete specifications, 
prices and delivery schedule. 


V 


SPECIFIC | PRODUCTS 


14515 DICKENS STREET 
SHERMAN OAKS 4, CALIF. 
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Lawrence J. Perenic has been named 
Manager of the Electronics Dept. at 
U. S. Testing Co., Hoboken, N. J. Mr. 
Perenic supervises the electronic serv- 
ices of the company. 


A. M. Skellett 


L. J. Perenic 


Dr. A. Melvin Skellett is the ne 
director of color television tube plan- 
ning and development for Tung-Sol 
Electric Inc., Newark, N. J. Dr. Skellett 
holds a patent for a radial beam tube 
used in military equipment and indus- 
trial instruments. 


Sam Hyman has been appointed to 
the newly created position of Chief 
Commercial Engineer at Permofiux 
Corp., Chicago, Ill., Walter Padgett re- 
places him as Chief Engineer. 


Floyd Reid has become development 
engineer of ORRadio Industries, Inc. 
Opelika, Ala. Following World War JJ, 
and later service with Link Aviation, 
Mr. Reid developed an electronic lami- 
nating machine in his own corporation. 


Dr. Gordon K. Teal, assistant vice- 
president, Texas Instruments, Inc., Dal- 
las, Texas, has been appointed head 
of the research division where he will 
have charge of TI research in many 
phases of electronics and geophysics. 


G. K. Teal 


A. E. Abel 


A. E. Abel has been made director of 
engineering and research for Bendix 
Aviation Corp., Baltimore, Md. He suc- 
ceeds Arthur C. Omberg who has been 
promoted to assistant general manager 
of the Bendix Missile Section (Products 
Div.) Mishawaka, Ind. 


Dr. Rudolph G. E. Hutter, formerly 
manager of the physical electronics 
branch, has been appointed manager of 
the Physics Laboratory of Sylvania 
Electronic Products Inc., New York, 
N. Y. Harry H. Martin succeeds Ned J 
Marandino as manager of the TV set 
assembly plant at Batavia, N. Y. 


- Completely Mew: 


666 


VARIABLE D’ 
CARDIOID 


DYNAMIC 


for TV and BC 


OUTPERFORMS ALL OTHERS 


Combines ruggedness of single 

dynamic element with new acoustic 
principle. Eliminates pick-up of 
ambient noise, unwanted 

reverberation and equipment rumble. 
Uniformly smooth response 40 to 15,000 
cps, laboratory controlled. Highest 
front-to-back discrimination. 

Virtually no proximity effect. Output 
—57 db. E-V Acoustalloy diaphragm. 
Blast filter. Detachable clamp-on 

swivel stand coupler. Weighs only 

11 oz. 7%"”x1%".TV a 

gray. 20’ cable. 50 ohms. G» 

Readily changed to = 


150 or 250 ohms. 0; “ 


Model 666 Microphone. List $245 


Model 366 Boom Mount. List $40 
Model 300 Stand Coupler. List $10 
Model 420 Desk Stand. List $20 


Normal Trade Discount Applies 
*E-V Pat. Pend. 
Write for Data Sheet No. 39 


SlechoVorce 


BUCHANAN, MICHIGAN 


For product information, use inquiry card on last page. 185 


from 


MIKE 


(lee Yl) 


Your one best 


source for 


broadcast equipment 


855 35th St., N.E., 
Cedar Rapids, Iowa 

261 Madison Avenue, 
New York 16 

1930 Hi-Line Drive, 
Dallas 2 

2700 W. Olive Ave., 
Burbank 

Dogwood Rd., Fountain City, 
Knoxville, Tenn. 

Petroleum Bldg., 
Tallahassee, Florida 

74 Sparks St. 
Ottawa, Ontario 
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Color Television 
(Continued from page 98) 


to a field lens in the camera. By use 
of a separate lens at each camera 
and appropriate choice of dichroics 
and color shaping filters, each cam- 
era sees only the red, the green, or 
the blue component of the color im- 
age (see diagram of Fig. 11). 

The three identical vidicon camera 
sub-chassis are located together with 
the light-splitting optics in the front 
portion of the optical assembly. Me- 
chanical alignment of the three sub- 
chassis is easily achieved by thumb- 
screw adjustment. The “in line” ar- 
rangement of the camera sub-chassis 
also simplifies this initial set-up. 
Final precise registration is easily 
achieved electronically, and once 
registered, there is excellent stabil- 
ity of registration. In day-to-day 
operation, only minor touch-up of 
controls will be necessary. 


CAMERA CONTROL 


Camera control—The 3-vidicon 
camera control units may be con- 
veniently mounted in two control 
housings. The control position in- 
cludes (1) a TM-6C master monitor 
mounted in a 13-in. console housing, 
and (2) a 19-inch master console 
housing, in which the camera con- 
trol panel and the processing am- 
plifier may be mounted (see Fig. 
12). The 19-in. housing accommo- 
dates a 19 in. camera control panel 
in the indented desk section and 
the processing amplifier in the 
top sloping portion of the console. 
To complete the control function a 
TM-10B color monitor is needed. 
This may be suspended either from 
the wall or ceiling or set upon the 
flat top of the master console hous- 
ing as space requirements dictate. 

Several alternative arrangements 
will make themselves apparent to 
stations who wish to integrate their 
color and monochrome equipment or 
are otherwise limited by space. For 
example, all of the 3-vidicon color 
film control equipment may be rack 
mounted. In this case a rack mounted 
control desk and accessory kit, MI- 
40415, is available to provide desk 
space at the rack location. Here it is 
recommended that the TM-10B color 
monitor be mounted in an adjoining 
rack at approximately the level of 
the monochrome TM-6C master 
monitor. Another alternative is to 
place the TM-6C in its accessory 
field case, MI-26521-A, and set this 
on the flat top of the master console 
housing. The TM-10B color monitor 
may be conveniently located nearby. 

Processing Amplifier—a process- 


Measurements 
Corporation 


CRYSTAL CALIBRATOR 


For The Frequency Calibration 
Of Equipment In The Range Of 
250 Ke. to 1000 Mc. 

(To within .25 Mc.) 
Frequency Accuracy: +0.002% 


The Model 111 provides a test 
signal of crystal-controlled frequency 
and has a self-contained detector of 
2 microwatts sensitivity. 


For calibration and frequency check- 
ing of signal generators, transmitters, 
receivers, grid-dip meters, etc. 


MEASUREMENTS 
CORPORATION 


BOONTON fy) NEW JERSEY 


“INDUSTRIAL” | 
ELECTRONIC ! 
COMPONENTS | 


Precision engineered electronic components 
and connecting devices for all your needs 


LAMINATED SOCKETS 

TERMINAL STRIPS 

METAL AND BAKELITE STAMPINGS 

TERMINAL BOARD ASSEMBLIES 

TUNER STRIPS, SOCKETS AND 
BRACKETS FOR UHF 

VISIT WITH 


BP BBB BP PP PPP PPLE PE 
eeee#es 


e DUO-DECAL SOCKETS 

* ANODE CONNECTORS a. aa 

e WIRED ASSEMBLIES BOOTH 579 
Our extensive design and producti 


facilities are available for develor 


ng your special requirements and af 
plications. Representatives in prin 
‘ pal cities throughout U.S.A. Write fc 


samples and information. Dept. T-3 


INDUSTRIAL HARDWARE Mfg. Co., Inc. 


109 PRINCE STREET +» NEW YORK 12, N. 
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INSTRUMENT and CONTROL KNOBS 
at Interesting Prices! —no Tooling 


Parts of hard-finish thermosetting plastic 
Readily available—often in stock 


Many more models than illustrated—most in 


complete size ranges 
> 
Send for complete catalog 
al 


Standard Parts Division 
1418 S. Broadway, Dayton 1, Ohio 


> * 


GLOBE a.c. or v.c. 


MOTO-MITE* MOTORS 


for MAXIMUM POWER in 
MINIMUM SPACE! 


D.C. MOTO-MITE* 
Shown actual size. Length 
13%,” “Diameter 1%.” 
Weight 3.5 oz. Larger, 
smaller sizes available. 
A.C. MOTO-MITE* 
Length 214” Diameter 
1%” Weight 6 oz. 
Larger and smaller sizes 
available. 


*Trademark 
Miniature, compact, powerful, custom-built and quality controlled motors, char- 
acterized by high output and high efficiency. Designed as components for precision 
airborne accessory equipment, Globe Motors meet all military requirements. Speed 
governors, gear reducers, radio noise filters, electromagnetic clutches, brakes, 
etc., are available as standard assemblies. D. C. Motors can be made for various 
voltage applications ranging from 6 to 100V, and from 5,000 to 22,000 R.P.M. 
and with power output from 1/100 H.P., and up to 1/50 H.P. dependent on frame 
size. A.C. Motors, 400 C.P.S. Hysteresis-Synchronous type, can be made for voltage 
applications up to 115V, with power output up to 1/200 H.P. for 4-pole types, 
and up to 1/100 H,P. for 2-pole types. Single phase capacitor-run or two phase 
windings available. A.C. Motors, 60 C.P.S. also available. 

Let Globe's complete engineering facilities investigate and resolve your motor 
problems. WRITE FOR COMPLETE INFORMATION TODAY! 


Globe siniw. 


MOTORS * GEAR REDUCERS * GENERATORS * GOVERNORS © SERV 
BLOWERS * FANS * ACTUATORS * SWITCHES * GYROS + VIBRATORS — 
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Corning Metallized Glass Enclosures like these are used 


for hermetically sealing rectifiers, resistors and capacitors 


How to protect delicate 
components from moisture. 


mold, dirt, thermal shock 


You've got to safeguard delicate components so they can 
stand up under rough and tumble operating conditions. 

Encapsulate sensitive components in rugged Corning 
Metallized Glass Tubes and you give them stamina they 
otherwise lack. 

You protect them in a hermetic seal from moisture. 
You keep out dust and dirt. You prevent moulds and 
fungi from settling on them. 

When assembled with metal end caps, Corning Metal- 
lized Glass Enclosures can take sudden temperature 
changes—from as much as 275° C. to ice water. And they 
are not affected by atmospheric changes. 

The protection of metallized glass enclosures is per- 
manent. Bond strength for metallizing used on enclosure 
tubes has been measured at 1500 to 2000 pounds per 
square inch. Because the glass is transparent, you can see 
inside the tubes to check the conditions of components. 
[he electrical characteristics of the glass are excellent. 

You can get metallized glass enclosures in a variety of 
sizes. We'll be happy to send you a descriptive catalog 
sheet telling you more about them. Or, if you have some 
specific problems metallized glass enclosures might help 
you solve, we'll be pleased to work with you. Write, wire 
or phone us. 


i: cet iia aii Comnig means reseach it | 


CORNING GLASS WORKS, 37-3 Crystal St., Corning, N. Y. 


New Products Division 


| Please send me descriptive catalog sheet on Corning Metallized 
Glass Enclosures. 

| PINNED in tiigrinisinensrinnrnicmetsnntgicemnenaniintnbinnanpii Title 

| RI = secictcenncicsimnsintthainsnginntnigiegiilinmanatinnntieimigtittininiiaiiianbine 

| a 

| City Zone State 
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ewaaer 


Measure Noise- 
Check Performance 


IN MICROWAVE 
SYSTEMS 


M a 


Employing radiated monochromatic light, 
the eight waveguide sizes of KAY Mcega-Nodes pro 
vide primary standards covering the microwave spec- 
trum. Useful for measurement of noise figures and 
receiver gain and sensitivity, and for the calibration of 
standard signal sources. they also provide a fast and 
simple check on the performance of radar and other 
microwave systems. Available in the following wave- 
guide sizes to cover the range of 1200-1400 me and 
2600-40,000 me: 


RG-69/U, RG-48/U, RG-49/U, RG-50/U, 
RG-51/U, RG-52/U, RG-91/U, RG-53/U 


Available with fluorescent or inert gas (argon or neon) 
tubes. Noise output fluorescent tubes 15.8 db +.25db 
® Noise output argon gas tubes 15.2 db +.1 db. © Noise 


output neon tubes 18.0 db + .5 db @ Noise output of 
inert gas tubes, independent of operating temperature 


WRITE FOR DETAILED SPECIFICATIONS 
Prices $295—$350 Including Power Supplies 


KAY ELECTRIC COMPANY 
Dept. TT-3 14 Maple Avenue 
Pine Brook, New Jersey 


Vist 

PRECISION sino 
at the Radio En gine ie 7 
1955 IRE National Convention . 


Kingsbridge Armory: 
Airborne Ave- 


y TCH PAPER 
XRAFT « FISH PA 
Wy BINATIONS » PHENOL 


DIELECTRIC 
COMB 


Round, square, rectangular, triangular, any shape, any 
size—Precision Paper Tube Co. can provide all your paper 
tubing needs. Your specifications are met to the most 


exacting tolerances. 


The only complete coil form service available. Get full in- 
formation at our booth, 


Representatives in 
New England: Philadelphia: 
Framingham, Mass.,Framingham 7091] Philadelphia, Pa., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: 
Logansport, Indiana, Logansport 2555 


New York, New Jersey: 
Jersey City, New Jersey, 
Journal Square 4-3574 


Upstate New York: 


Missouri, Southern Illinois, lowa 
Syracuse, N.Y., Syracuse 76-8056 St. Louis, Missouri, Sterling 2318 
Maryland: California: 
Baltimore, Maryland, Plaza 2-3211 Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE CO. 


2057 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 


PRECISION 
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| FREQUENCY COUNTER 


noudile STRAIGHT (eaten) COUNTER | 


suet mnaing mone, | TACHOMETER 
DS-6100 per lene! COUNTER 


INPUT MULTI-SAMPLING 
.1 Volts RMS 3 to 60 second manual 
FREQUENCY RANGE MANUAL RESET 
20 to 100,000 CPS Display until reset 
GATE TIME AUTOMATIC RESET 
1 second (.1 and 10 sec. | Display .5 to 6 sec. 
available ) variable 
+ STABILITY | READ-OUT 
> Short Term — 1 part in 105 direct in events per sec. 
‘(106 with crystal oven) | to 100,000 
ACCURACY SIZE and WEIGHT 
Inherent + 1 Event 1444” W x 742” Hx 
TIME BASE 1342” D — 
100 KC Crystal Oscillator approx. 28 pounds 
(Oven Available) 


COMPUTER-MEASUREMENTS 
DIVISION OF THE 


IRE SHOW 
Kingsbridge Palace, N.Y.C. 
Dept. 89-B—-5528 Vineland Ave., North Hollywood, Calif. 


for modern, profitable 
automatic production... 


.»zCall on KcKAHLE 


--- world’s leading 
exclusive 
manufacturer 

of production 
machinery for the 
electronics field 


If you're making (or plan to make) diodes 
transistors, sub-miniature, miniature, 
cathode ray tubes, or other electronic tube 
or component parts, take full advantage ot! 
Kahle’s invaluable experience. 

With Kahle methods and “know-how” 
you're sure of getting exactly the right 
machinery to produce exactly what you 
want ...accurately, dependably, profitably 
cathode > For more than a quarter of a century the 


ray tubes a leaders in the electronics field have relied 
: t | on Kahle for production machinery. 
Typical production steps automatically 
Write for information performed by Kahle equipment include 
on special experimental sealing, bulb making, stem making, 
and research services exhausting, grid winding, filament coil 
offered by Kahle. winding, lead wire welding. 


Write today for additional details, equipment 
specitications, production data, and quotation: 


hkeahle mney 


1310 SEVENTH STREET + NORTH BERGEN. N. ~ 
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‘lect 


El 


‘lectronic circuitry design and construc- 
ion simplified by mechanical components 
0 provide: 


aaa 
- > 
rh faci sub-di- 
-le\@\) vided function by 
SS ° lo | function into plug- 
-* 


in units. 


ALDEN 
TERMINAL 
CARD SYSTEM 


? 
ag €- 


ALDEN BASIC 
CHASSIS & 
PLUG-IN 
PACKAGES 


@ 


Plug in replace- 
ment spares in 30 
seconds. 


a 6 
° on 
A are § Tiny tell-tales spot oe 
Sl st trouble instantly. 
ny y ALDEN 


**TELL TALES'* 


4 


All leads brought « 
to single, accessible 
point of check, 
color coded and 
numbered so lay- ALDEN 
man can make BACK 
first-level check. CONNECTORS 


{¢ the Alden Products Co. IRE Booth 


#185 & 187, or write Brockton, Mass. 


Scientific recording now accomplished by | 


Alfax Paper, where previously photography 
had seemed necessary. 


New Alfax Paper — 
which electricity is 
e ink — makes pos- 
ble simple, uncom- 
vlicated recorders that 
perate unattended, 
t great amounts of 
lated information 
mmpactly with high 
ccuracy. Alfax paper 
s different-non-toxic, 
table in storage, re- 
ires little current 
cannot overload, 
records at slow or 
gh speeds, does not 
udge or transfer. 


see the Alfax Paper and Engineering 


0. IRE Show Booth No. 191 or write 
\estboro, Massachusetts. 


elix recording simplified by new ‘‘assem- 
'e yourself” recorders. 


PLUG-IN RECORDING y ‘ 
New horizons in 


—s—~ ELECTRODES . ‘ 
OVERS < ~ graphic record- 
v ing opened up 
j — by Alfax Paper 
' —— — electricity is 
4 ¥ ose, the ink — now 
VA ‘ can be explored 
+ apa quickly with 


these Alden ad- 


recorders and 


PAPER FEEDERS COMponents. 


ASES 
ee the Alden Electronic and Impulse 
‘ecording Equipment Co. IRE Booth 
\o. 189 or write Westboro, Mass. 
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Color Television 


(Continued from page 186) 

ing amplifier mounted in the con- 
trol console has incorporated many 
space saving features. For instance, 
a monitor auxiliary circuit as part 
of the processing amplifier provides 
for precise electronic switching of 
the video signals to be monitored on 
the TM-6C. The processing amplifier 
performs a great number of func- 
tions previously requiring several 
other units. Integration of these 
electrical functions in a single unit 
results in a simple, space-conserv- 
ing, low cost system. Use of this de- 
sign allows set-up time to be sub- 
stantially reduced and_ requires 


fewer video operators and control 
room engineers for programming. 
Hence considerable savings in op- 


erating costs can be realized. A large 
reduction in power required as well 


as increased tube life due to ex- 


A enannee 


Fig. 12: Master console, including camera 
control panel and processing amplifier units 


tremely conservative operation of 
tubes further reduce costs, at the 
same time improving performance 
and overall quality. 

The basic circuit elements in the 
processing amplifier are three plug- 
in video amplifiers which perform 
the following functions: cable com- 


pensation, video amplification, blank- 


< justerless helix | 


ing insertion, shading insertion, 
feedback clamping, linear clipping, 
gamma correction and output ampli- 
fication. 

A fourth plug-in unit serves as 
the video section of an electronic 
switcher which is an integral part 
of the main chassis. The switcher, 
used with master monitor, TM-6C, 
provides an individual or combined 
presentation of red, blue and green 
video 

Rack equipment—all 
normally housed in the master con- 
sole—master monitor, control panel 
and processing amplifier may be 


the units 
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No. 513 : No. 515 


Adjustable Stool Adjustable Chair 


higher output seating 
for every industrial need 


No. 668 


No. 625 
Deluxe Swivel Swivel Chair 


Chair 


No. 621 


No. 501 
Stationary Stool Swivel Stool 


Royal manufactures a complete 
line of chairs, stools and spe- 
cialized seating, specifically 
developed to reduce fatigue—in- 
crease efficiency. Mail coupon 


below for literature. 


Loyal: 


metal furniture since "97 


Royal Metal Mfg. Co. 
175 N. Michigan Ave., Dept. 123, Chicago | 
In Canada, address Galt, Ontario 


Please send me complete information on 
Royal's higher output industrial seating. 


NAME___ 
ADDRESS______ 
CITY... |) 
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| let Williams 
| help you apply 


FERRIC 
OXIDES 


| 

| 

| to the manufacture 

| of your 
| You'll be well repaid by 
| getting the facts on a special 

group of Pure Ferric Oxides, 

| oe by Williams es- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


pecially for use in the manu- 
facture of ferrites. 


Williams Ferric Oxides analyze 
better than 99% Fe,O;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes 
and shapes. Among them, 
we’re certain you'll find one 
that’s ‘‘just right’? for your 
requirements. The proper ap- 
plication of Ferric Oxides to 
the manufacture of Ferrites 
is our specialty. 


Tell us your requirements... 
we’ll gladly send samples for 
test. Chances are good that 
our Ferric Oxide ‘Know How”’ 
can save you _ considerable 
time and money. Address 
Dept. 30, C. K. Williams & 
Co., Easton, Pa. 


& 


COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO. 
Easton, Pa. ¢ East St. Louis, Ill. 
Emeryville, Cal. 


Y Ss We also produce IRN Magnetic 

| *=" iron powders for the Electronic 
Core Industry, the Magnetic Tape Re- 
cording Industry and others. Write for 
complete technical information. 
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' Color Television 


(Continued from page 189) 


rack mounted. To complete the cam- 
era chain, a colorplexer, an aperture 
compensator, and a set of power 
supplies (two WP-33B’s and three 


| 580-D’s) also mount in standard 84- 


inch cabinet racks. A color monitor 
is also included in the chain and can 


| be rack mounted or placed in a cabi- 


net at a convenient location. 


3-V MULTIPLEXER 


3-vidicon multiplexer—this multi- 
plexer, TP-12, provides the optical 
system required to project a number 
of film sources into a single 3-vidi- 


| con camera input. Using mirrors, 
| the multiplexer provides for two film 


| 


projectors (16mm or 35mm) and a 
single 2 x 2” dual-disc slide projec- 
tor. Selection of any of the film 
sources can be remotely controlled. 
Each of the two mirrors in the mul- 
tiplexer is hinged so that they will 
fold out of the way as required (see 


| the block diagram on these pages). 


The movement is electrically acti- 
vated so that the proper operating 
combination can be obtained by 


| projector controls. The image from 


any of the projectors can thus 
be relayed to the field lens in 3-vid- 
icon camera. 


Film and slide projectors—in color | 
film reproduction the TK-26A 3- | 


vidicon film camera system utilizes 
the excellent storage characteristic 
of the vidicon tube. This allows op- 
eration with intermittent type film 
projectors with which most televi- 
sion operators are already familiar. 
Use of the intermittent type projec- 
tor means that, while the sync gen- 
erator is phased from the color sub- 
carrier crystal as required in a color 
system, the projectors can operate 
directly from the power line and be 
synchronized with it. It is necessary, 
however, to modify these projectors 
for long application. The RCA TP- 
6BC professional projectors, how- 
ever, can be used in the 3-vidicon 
system without modification since 
the long application feature has been 
incorporated in its design. 
Monitors—A color and a mono- 
chrome monitor are furnished in 
plan +2 equipment for monitoring 
the Vidicon film and slide camera 
operation. The master monitor is 
necessary in order to properly 
set the separate R, G, and B chan- 
nels. The TM-10B color moni- 


| tor is, of course, essential in check- 


ing the output of the system. 


PART THREE WILL APPEAR 
IN THE APRIL ISSUE 
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Microdot cuts design time by multiplying 

possibilities ... with the world’s smallest, 
microminiature coax connectors and 4 
ee the unique Microdot line at the IRE 
ooth 679, Kingsbridge Armory, N. Y., =| 
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1826 FREMONT AVENUE 
SO. PASADENA « CALIF. 
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201-M U-47M 


TELEFUNKER 


WORLD’S FINEST MICROPHONES 


AMERICAN ELITE, INC 


Dept. T, 7 Park Ave. ® New York City 
Sole Importer, and U. S. Agent 
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POTENTIOMETERS 


b 
“Standard Qe wos! 
Units” 


“From 
Stock” 


48 STANDARD UNITS 


Now available... with more to come 


® Standard Components... from stock. 
® Standard Quality ... to meet all usual 
precision requirements. 
® Standard Prices .. . from our published price list. 
® Standard Specifications 


Sizes: "4", 1'46”, 2” diameters Rotation: 320° and 350 
Bearings: Sleeve and ball 
10 to 100,000 ohms in 16 values 


for each diameter 


Linearity: from 14% 


Overall Resistances: 


Temperature Coefficients of Resistance Wire: 
0.0002 parts per °C 


Starting Torque: from 1 inch-ounce 


Send for 
bulletin 
and 


price list 


TooAY Gleclionic and Ebeclio-Mechanical Cquipm 


408 MAIN STREET 


RESINITE CORPORATION. 


MUP 
.\ 


a” 
Py 


invites you to visit 


BOOTH No. 791" 


AT THE 
Radio Engineering Show 


1955 IRE 
NATIONAL CONVENTION 
New York City...March 21-24 


“Kingsbridge Armory, 
Airborne Avenue 


The coil form with the highest resistivity of any resinated product. 
Custom fabrication to your exact specification assures correct dimensions 
© within the most critical tolerances. 


We will furnish—without charge—a pilot production run of custom- 


ST made embossed forms to fit your 


particular application. 
ORPORATION 


Get full information on Use of Threaded 
Tubes, Threaded Iron Cores VS. Torque 

Sales Representatives in: 
New England: Philadelphia: 


Control. 
ramingham, Mass., Framingham 7091 Philadelphia, Pa.,Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: 
Logansport, Indiana, Logansport 2555 
Missouri, Southern Illinois, lowa: 
St. Louis, Missouri, Sterling 2318 
California: 
Pasadena, California, Sycamore 8-3919 


New York, New Jersey: 

ersey City, New Jersey, 

ournal Square 4-3574 

Upstate New York: 

Syracuse, N.Y., Syracuse 76-8056 
Maryland: 

Saltimore, Maryland, Plaza 2-3211 


Canada: Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE COMPANY 


2035L W. CHARLESTON ST. > CHICAGO 47, ILLINOIS 
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WALTHAM 54 - 


FOR TESTING 


Airborne Electrical Systems 
Servo Amplifiers and Equipment 
Synchro and Selsyn Systems 
Transformers and Inductors 


NEW VECTRON 
VFS 250 


Variable Frequency 
Power Supply 


FOR POWERING 
Vibration Shakers 
Choppers and Vibrators 
Magnetic Amplifiers 
FOR CONTROLLING 
Synchronous Motors 
Processing Equipment 


Airborne Electronic Equipment 


Export and Foreign Equipment 


@ Full negative feedback networks for 


instantaneous voltage control. 


@ Built-in two range stabilized frequency generator. 
@ Grounded output with polarized receptacle for 


maximum safety. 
@ Compact, semi-portable package for bench use. 


{ 250VA continuous 


300VA intermittent 
45-2,000 cycles 
0-130 Volts 
+ 1% to 1,000 cycles 
+ 2% to 2,000 cycles 
+ 1% maximum change 
for 105-125V input 


Output Power 
at 100 to 130 V 
Output Frequency 
Output Voltage 
Output Regulation 
zerotofullload 
Line Regulation a | 
at 250VA 


ew 


VECTIR ON, inc. 


MASSACHUSETTS 


The Sign of precision engineered 


for greater DEPENDABILITY _ 
QUALITY 4? 
CONSTRUCTION 


AUDIO - POWER - PULSE 


Transformers and Inductors 


High Temperature—Miniaturized 
Encapsulated Units. 


SEE US AT THE 
1 R E SHOW 

Kingsbridge Palace 

Booth #31 


AL (fa) TRANSFORMER 


' GOULDSBORO 


i 


PENNSYLVANIA | 
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The Completely New 


VARIABLE 
ATTENUATOR 


...A revolutionary design in attenua- 
tors! 
@ PROOF against SHOCK—MOISTURE 
—TEMPERATURE. 
Withstands ambient temperatures of 
40°C. to + 70°C; 95% humidity. 
Resistive elements are accurate, non- 
inductive, wire-wound and hermetic- 
ally sealed in a special tough plastic 
compound. 
Greater power dissipation. 
Switch surface flat and smooth... 
easy to clean, BRUSHES CANNOT 
TRIP, exceptionally long life. 
QUIET...extremely low switch noise 
level... ideal audio mixer controls. 
“Lubricated for life’ bearings. 
Stock types available with “LADDER,” 
| “T,’ “HH,” “LL, and potentiometer 
configurations up to 32 steps. 
Send for Bulletin A-2 for specifica- 
tions and prices. 


— 


Representatives in. 
Principal Cities 


11423 VANOWEN STREET 
NORTH HOLLYWOOD 2, CALIF. 
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| pointed Mgr. of Automation Research 
| at Stromberg-Carlson Co., Rochester, 


| 
| 


| ion Mgr. of Burroughs Corp. Electronic 


| McLean 


INDUSTRY, « 
’ NEWS ‘@ 


J 


Howard S. Gleason has been ap- 


N.Y. The Automation Research Group 
is a newly formed one for research in 
the field of automation. 


Kimball A. Reyher has been named 
Radio Merchandise Mgr. of Westing- 
house TV-Radio Div. in Metuchen, N.J. 


Lawrence LaPatka has become Divis- 


Instruments Div., Philadelphia, Pa. He 
was previously division sales manager. 


L. LaPatka G. Dean 


Gordon Dean, former Chairman of 
the U. S. Atomic Energy Commission, 
has been elected to the board of direc- 
tors of Ketay Instrument Corp. Mr. 
Dean is Chairman of the Board of 
Nuclear Science and Engineering Corp., 
a Ketay affiliate. 


New appointments at Philco Corp. in- 
clude that of Joseph A. Lagore to the 
post of Vice-Pres., Mfg. and James D. 
to Vice Pres., Sales of the 
Govt. and Industrial Div. Mr. Lagore 
was formerly Gen. Mgr. in charge of 


| Operations and Mr. McLean was Gen- 
eral Sales Mgr. at this division. 


J. A, Lagore J. D. McLean 


Robert C. Scott, who has been a 
member of the Du Mont organization 
since 1948, has been made general sales 
manager of the Cathode-ray Tube Div., 
of Allen B. Du Mont Labs., Clifton, 
N. J. He will have complete responsi- 
bility for the sale and merchandising of 
TV picture tubes. 

(Continued on page 194) 


world’s largest stock 


<a. 
% 


SLOW RELEASE 
TELEPHONE TYPE 


Practically every type of relay imagina 
ble is immediately yours at substan- 
tially lower prices. Each relay is new, 
individually inspected and uncondi 
tionally guaranteed. Orders for one 
relay are given the same special atten 
tion as quantity orders— 24 hour de 
livery is routine. 


Send us your requirements in the 
following list of types for quotation or 
write for the new 1955 Relay Sales 
Catalog C-6 which gives specifications | 
and prices of hundreds of items in our | 
Stock of a million relays 


THERMAL 


STEPPING UNIT DELAY 


> 


LARGE QUANTITIES OF THESE TYPES 
IN STOCK 


Standard Telephone Differential and 


Relays Polarized Relay 
Short Telephone Special Relays 

Relays BK Series 
Midget Relays Antenna and 
Timers Ceramic Relay 


Motor and Control! 
Relays 

Relay Assemblie 

Latching and Interlocking 


Aircraft Contactors 

Rotary Relays 

Western Electric 
Type ‘‘E’’ Relays 


Relays 
Keying Relays Mechanical Action 
Hermetically Relays 
Sealed Relays Ratchet and Stepping 
Voltage Regulators Relays 


and Cutouts Time Delay Relays 


NEW 1955 RELAY SALES 
CATALOG C-6 NOW READY 


SEND FOR YOUR COPY 
TODAY! 


relay 


les 4731 W. MADISON ST. 


CHICAGO 44, ILLINOIS 
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(Continued from page 194) 


Charles M. Green has succeeded to 
the presidency of Sperry Gyroscope Co. 
Div. of Sperry Corp., following retire- 
ment of Preston R. Bassett who will 
continue as vice president of the parent 
company. Mr. Green has been executive 
v.p. and general manager since 1945. 


1020-B 
MEGOHMMETER 


The Freed Type 1620 is a 
versatile insulation resistance 
measurement instrument with a 
continuously variable DC test 
potential from 50 to 1000 volts. 


Components such as trans- 
formers, condensers, motors, 
printed circuits, cables and in- 
sulation material can be tested 
at their rated voltage and 
above, for safety factor. 


@ RESISTANCE — 0.1 megohms to 
4,000,000 megohms. 

® VOLTAGE — variable, 
50 ~- 1000 volts. 

@® ACCURATE — plus or minus 5% 
on all. ranges. 

@ SIMPLE — for use by 
unskilled operators. 

@ SAFE — high voltage 
relay controlled. 


SEND FOR COMPLETE TRANSFORMER 
AND INSTRUMENT CATALOGS 


FREED TRANSFORMER CO., INC. 


1726 WEIRFIELD STREET 
BROOKLYN (RIDGEWOOD) 27, N.Y. 
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C. M. Green 


P. R. Bassett 


Harold M. Zimmerman has_ been 
named director of CBS-Columbia, TV, 
radio and electronics apparatus division 
of Columbia Broadcasting System. He 
will report to Mr. Will James, director 
of operations. Previously, Mr. Zimmer- 
man was in charge of procurement for 
engineering products at Radio Corp. of 
America. 


Milton Binstock has been appointed 
vice-president and director of sales at 
Sheldon Electric Co., division of Allied 
Electric Products Inc., Irvington, N. J. 
Frank Ferdinand has been made sales 
manager. 


Dr. Anthony Moos, general manager 
of the Patterson-Moos Division, Jamai- 
ca, N. Y., has been made vice-president 
of Universal Winding Co., Providence, 
R. I. Universal acquired the division 
in July 1954. 


New appointments at Permoflux 
Corp., Chicago, Ill., include R. S. Fen- 
ton, V. Pres. in charge of sales and 
engineering; Frank Newberg, Mgr. of 
Manufacturing, and Edward Water- 
mulder, administrative mgr. 


Robert G. Lynch has been promoted 
to the newly-created position of assist- 
ant regional mgr. for equipment sales 
in the Eastern Region for Sylvania 
Electric Products Inc. He will be lo- 
cated at the company’s regional office 
in Chicago, II. 


David W. Potter has been named 
sales manager of the Components Div. 
of Federal Telephone & Radio Co., 
Clifton, N. J., division of I.T. & T. 


R. J. Studders has been appointed 
manager of magnetic products engi- 
neering at Carboloy Dept. of General 
Electric. 


FiUMMM. 
AND 


Hl 


GIANNINI 


Felomeye - 


SOME OUTSTANDING EXAMPLES: 


SPIRALPOT 
85175A 
BSI7IA 
85172A 
85173A 


Slide-wire, infinite resolution, low noise 
Resistances 2 to 2500 ohms. Linearities 
+0.1% to +0.025%. 1 to 40 turns 


Models 


MICROTORQUE 
Model 85111 


Extremely low torque (.003 oz. in.). Resolu- 
tion to .06%, 1” dia. x 1.31”; shaft 0.031”, 
dia. 1.63 watts (average). Resistance: 250 
to 25,000 ohms; 12 wiring types. Linearity: 
+ 0.5% or +0.25%. 


MINIGANG 
Model 85193 


« 


Rugged—small; resolution to .06%, 1.125” 
dia. up to six sections; 2 watts per section. 
Resistances: 130 to 70,000 ohms. Linearities: 
+0.5% or +0.25%. 


RECTIPOT 
Model 8620 


Linear motion, rigid metal case; 1” dia. one 
or two elements; strokes from 0.1” to 6.0 
Resistances from 400 ohms/in. to 15,000 
ohms/in.; taps available. 


UNIVERSAL 
GANGPOT 
Model 85197 


1 to 12 sections; 2” dia. Resistances 360 to 
200,000 ohms per section. Linearities 
+0.3% to +0.15%; sleeve or ball bear 
ings; sections phaseable 360° ; solid shaft, 
anodized aluminum case. 


(Giannini 


Products of Electromechanical Division 
EAST ORANGE, NEW JERSEY 


for information write 


G. M. GIANNINI & CoO., INC. 


PASADENA 1, CALIFORNIA 
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Your title eeeerv ere eeeereeneee 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


LEADING MANUFACTURERS 

are using space in this issue to acquaint you 
with their products. Perhaps you want more in- 
formation on some of them—on one or two, or 


possibly a score. You can cover all of your 
needs with the cards below. They are convenient 


and postfree. 


Acme Electric Corp.—Miniature pulse transformers 

Adams & Westlake Co.—Mercury relays 

Aerovox Corp.—Molded Tubular Paper capacitors 

Airdesign, Inc.—Industrial & military transformers 

Aircraft Radie Corp.—Aircraft course checkers, signal generators 
Aircraft transformer Corp.—Hermetically sealed transformers 
Alden Products Co.—Plug-in components ; recording equipment 
Alford Mfg. Co., Inc.—Antenna systems, navigation aids 
Allen-Bradley Co.—Molded resistors, ferrite cores 

Altec Lansing Corp.—Microphones 

American Electrical Heater Co.—Soldering irons 

American Elite, Inc.—Microphones 

American Lava Corp.—Pressed ceramics 

American Microphone Co.—Microphones, phone cartridges 
Amperite Co.—Delay relays & ballast regulators 

Ampex Corp.—Magnetic tape recorders 

Arnold Engineering Co.—Magnetic materials 

Artos Engineering Co.—Wire cutting & stripping machines 
Atlas Sound Corp.—Microphone boom 

Audio Devices, Inc.—Mylar recording tape 

Audio Instrument Co., Inc-—Audio reverberation units 

Bell Telephone Labs.—Dial system 

Bendix Aviation Corp., Red Bank Div.—“Reliable” double triode 
Berlant Associates—Tape recorders 

Berndt-Bach, Inc.—Sound-on-film equipment 

Bird Electronic Corp.—Coaxial load resistors 

Blaw-Knox Co.—TV antenna towers 

Bradley Labs., Inc.—Selenium rectifiers 

Bruno-New York Industries Corp.—Laboratory standard DC Volt- 


Burke & James, Inc.—-TV camera lenses 

Burnell & Co., Inc.—Telemetering filters 

Bussmann Mfg. Co.—Fuses, fuse clips & holders 

California Institute of Technology, Jet Propulsion Lab.—Engi- 
neering personnel 

Cannon Electric Co.—Audio cord connectors 

Carter Motor Co.—Generators; dynamotors; alternators 

Century Lighting Co.—Lighting equipment & controls 

Chester Cable Corp.—Wire & cable 

Chicago Condenser Corp.—Upright capacitors for printed circuits 
Chicago Telephone Supply Corp.—Volume controls for color TV 
Cinch Mfg. Corp.—Molded connectors, sockets 

Cinema Engineering Co.—Attenuators for control consoles 
Cleveland Container Co.—Laminated paper base phenolic tubing 
Columbian Carbon Co.—Red ferric oxides 

Collins Radio Co.—Broadcast equipment 

Communication Accessories Co.—Aircraft transformers & mag- 


ampa 
Cornell-Dubilier Electric Corp.—Miniature & H V capacitors 
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DUIRY CARD wot good after May 1, 1958 


Do you want more information about PRODUCTS 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 


advertised in 


TELE-TECH 


Use the convenient postage- 
free cards below to get informa- 
tion quickly about products 
listed here—all advertised in 
this issue 


Daven Co.—Microwave transmission measuring set 
DeMornay-Bonardi—Test instruments up to 90 KMC 
Detectron Corp.—Tachometer frequency counter 

Diamond Microwave Corp.—Microwave components, mixers 
DuMont Labs., Inc., Allen B.—Color film scanners 


Electro Motive Mfg. Co.—Miniature dipped mica capacitors 
Electro-Voice, Inc.—Cardioid dynamic microphones 


Fairchild Camera & Instrument Minia 
jo Cerp.—. ture precision po- 


Fairchild Recording Equipment—Transcription tables 
Federal Telecommunication Labs.—Engineering personnel 


F-R Machine Works, Inc.—Microwave test equipment 

Freed Transformer Co., Inc.—Megohmmeters 

Garde Mfg. Co.—Stand-offs, headers, coil forms 

Gates Radie Co.—Inductors, cabinets, contro] desks 

General Communications Co.—Switches, test equipment, beacons 
General Electric Co.—Germanium junction rectifier 

General Electric Co.—Portable broadcast amplifier 

General Precision Lab., Inc.—Film chain, color TV equip. 
General Radio Co.—900 to 2000 Mc oscillator 

Gertsch Products, Inc.—Frequency meter, frequency divider 
Giannini & Co., Inc., G. M.—Precision potentiometers 
Globe Industries, Inc.—Smal!] motors, servos 

Good-All Electric Mfg. Co.—Mylar dielectric capacitors 
Graphite Metallizing Corp.—Brushes, contacts, slip rings 
Gudebrod Bros. Silk Co., Inc.—Braided nylon lacing tape 
Helipet Corp.—Potentiometer technical paper 


Listings continued on next page > > 


Use these postage-free cards te get further informetien 


Write in boxes the code numbers ef products for which 


you want information. See list above and on next page. 
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CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


OUIRY CARD wet acod after Mav 1. 1048 


PRODUCT INFORMATION? 


If that is wh ’ 
below fo get i quicly, through - MTEETA 


Listings continued from preceding page 


787 Heppner Manufacturing Co.—Speakers, ion traps 836 Polarad Electronics Corp.—Direct reading spectrum analyzer 
788 Hermetic Seal Products Co.—Transistor housing bases 837 Polarad Electronics Corp.—Microwave multi-pulse spectrum se- 
789 Houston Fearless Corp.—Remotely controlled parabola cagengd | 
| 799 Hudson Radio & TV Corp.—Electronic & tube supplies 638 Potter Co.~-Capacitors, filters 
| 791 Hughes Aircraft Co.—Semiconductors 839 Precision Paper Tube Co.—Paper tubes, phenol impregnated 
792 Hughes Research & Dev. Labs.—Engineering personnel 846 = Preste Recording Corp.—Recording discs 
793 Hughey & Phillips—Tower lighting control units 04) | Fredelin, Tna—Tineware Saaens Spvieme 
794 Hycon Manufacturing Co.—Missile test instrumentation 842 Pyramid Electric Co.—Radio-TV components 
795  Hycon Manufacturing Co.—Digital VTVM, oscilloscopes 843 Radio Corp. of America—Color TV broadcast equipment 
796 Hycor Co., Inc-—~Variable attenuators 844 Radio Corp. of America—Industrial receiving type tubes 
797  Ilseo Corp.—Connectors, terminal blocks 845 Radio Materials Corp.—Capacitors for printed circuits 
798 Industrial Hardware Mfg. Co., Inc.—Sockets, stampings, assem- 846 Raytheon Manufacturing Co.—Filamentary subminiature tubes 
blies 847 Raytheon Manufacturing Co.—Microwave relays, radomes 
799 Industrial Transformer Corp.—Transformers & inductors 848 Raytheon Manufacturing Co.—Magnetrons ; klystrons 
800 Institute of Radio Engineers—Radio engineering show 849 Relay Sales—Relays 
801 I-T-E Circuit Breaker Co.—Potted resistors 850 Republic Steel Corp.—Antenna towers 
802 International Rectifier Corp.—Selenium rectifiers 851 Resinite Corp.—Resinated coil forms 
803 JFD Manufacturing Co.—Piston capacitors 852 Royal Metal Mfg. Co.—Chairs, stools 
804 Johnson Co., E. F.—Tube sockets 853 Sanders Associates—Microwave attenuator 
805 Jones Div., Howard B. Cinch Mfg. Corp.—Plugs & sockets 854 Scherr Co., Inc., George—Projectors, comparator charts 
806 Kahle Engineering Co.—Tube & diode production machines 855 Sensitive Research Instrument Corp.—Panel instruments 
807 Kanthal Corp.—Resistance wire 856 Shallcross Mfg. Co.—Encapsulated resistors 
i 808 Kay Electric Co.—Microwave noise measuring equip. 857 Specific Products Co.—WWYV receivers 
809 Kearfott Co., Inc.—Ku band test set 858 Sprague Electric Co.—Miniaturized axial-lead wire wound resistor 
810 Kester Solder Co.—Flux-core solders 859 Sprague Electric Co.—Electrolytic capacitors 
811 Keystone Electronics Co.—Miniature quectz crystals 860 Stackpole Carbon Co.—Resistors, capacitors, cores, switches 
812 Klein & Sons, Mathias—Pliers, cutting, slim & chain nose 861 Stainless, Inc.—Antenna towers 
813 Kulka Electric—Terminal blocks, switches 862 Standard Electronics Corp.—TV transmitters & amplifiers 
814  Kurz-Kasch, Inc.—Instrument & control knobs 863 Stephens Manufacturing Co.—Condenser microphones 
815 Lavoie Laboratories—Manufacturers’ representatives 864 Stoddart Aircraft Radio Co.—Radio interference & field intensity 
816 Lockheed Aircraft Corp.—Engineering personnel equip. 
817 Lomasney & Co., D. A.—Shares of capital stock 865 Struthers-Dun, Inc.—Hermetically sealed relays 
818 Loral Electronics Corp.—Airborne, radar & test equip. 866 Sylvania Electric Products Co.—Series string TV tubes 
819 Machlett Leberatories—Coax terminal power triodes 867 Sylvania Electric Products Co.—Power transistors 
820 Mallory & Co., Ine., P. R.—Multiple unit carbon controls 868 Sylvania Electric Products, Inc.—Engineering personnel 
821 Measurements Corp.—Crystal calibrator 869 Synthane Corp.—Laminated plastics : 
822 Melpar, Inc.—Engineering personnel 870 Syntronic Instruments, Inc.—Yokes, focus coils ti 
823 Methode Manufacturing Corp.—Printed. circuits 871 Telechrome, Inc.—Color TV broadcast equip. eS 
824 Microdot Div., Felts Corp.—Microminiature coax connectors 872 Texas Instruments, Inc.—Silicon & germanium transistors ‘a 
825 Minnesota Mining & Mfg. Co.—Extra play magnetic tape 873 Tinnerman Products, Inc.—Fastenings ny 
826 Motorola, Inc.—Engineering personnel 874 Transradio Ltd.—Low attenuation cable ; 
827. National Vulcanized Fibre Co.—Copper-clad plastics 875 Triad Transformer Corp.—lIsolation transformers “4 
828 Norris Thermador Corp.—Transformers 876 United Transformer Corp.—Miniature transformers, toroids, filters i 
829 North Electric Mfg. Co.—Rotary armature relays 877 Varian Associates—High-power klystrons 
830 NRK Mfg. & Engineering Co.—Microwave assemblies, radar com- 878 Vectron, Inc.—Potentiometers, power supplies 
ponents 879 Waterman Products Co.—Oscilloscopes 
831 Onan & Sons, Inc., D. W.—Standby electric plants 880 Weckesser Co.—Cable clips 
832 Oster Mfg. Co., John—Motors, servos, blowers 881 White Dental Mfg. Co., S. S.—Negative coefficient resistors 
833 Phaostron Co.—Multimeters 882 White Dental Mfg. Co., S. S.—Air abrasive units 
834 Philco Corp.—Crystal diodes 883 Williams & Co., Inc., C. K.—Ferric oxides | 
835 Polarad Electronics Corp.—EHF signal generators & analyzers 884 Zero Manufacturing Co.—Aluminum instrument cases ' 
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Caidwell-Ciements, Inc. 


Mecuuris Tube Voltmeter. . 
| Audio Oscillator a | 
PPaualpmetion Filters | 


T a a 
DA\ VEN This unit provides the necessary information on transmission character- 
istics for the installation of terminal equipment, for the maintenance of termi- 


nal equipment, and for the field service of transmission lines and terminal 


equipment for microwave relay systems. 
q A N S V | c g () N In one portable unit for efficient field use are combined the functions 


which normally would be performed by a separate Vacuum Tube Voltmeter, 


EF Audio Oscillator and Equalization Filters. 
2 
a 
| i. A g lf R | N G c E This unit has filters for providing response curves for accurate indication 


of 144, F1A or flat transmission lines. The 12-A also has provision for measure- 
ment of harmonic distortion and has its own self-contained low distortion 


| Y p F | ? * A 1000 cycle oscillator with variable amplitude. 


The amplifier of the 12-A provides range levels from plus 20 to minus 
80 DBM in calibrated steps of 10 Db. The associated meter is calibrated in 
0.5 Db steps. The dynamic characteristics of the indicating meter are such 


. F 0 r M e a S ul I | | 9 th e that its response approximates the speed of appreciation of sounds by the ear 
C h a r a c te r S ti c S This unit has line blocking capacitors for use across central battery 
of Microwave 
Relay Systems 


e Daven's Booth at the RE > “w 


and dial telephone lines 
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PRODUCT INFORMATION? 


lf that is what you need, use the cards 
below to get it quickly, through . . . 
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78 Heppner Manufacturing Co.—Speakers, ion traps 

788 Hermetic Seal Products Co.—Transistor housing bases 
789 Houston Fearless Corp.—Remotely controlled parabola 
790 Hudson Radio & TV Corp.—Electronic & tube supplies 
791 Hughes Aircraft Co.—Semiconductors 

792 Hughes Research & Dev. Labs.—Engineering personnel 
793 Hughey & Phillips—Tower lighting control] units 

794 Hycon Manufacturing Co.—Missile test instrumentation 
795 Hycon Manufacturing Co.—Digital VTVM, oscilloscopes 
796 Hycor Co., Inc.—Variable attenuators 

797 Ilsco Corp.—Connectors, terminal blocks 


798 Industrial Hardware Mfg. Co., Inc.—Sockets, stampings, assem- 


blies 
799 Industrial Transformer Corp.—Transformers & inductors 
800 Institute of Radio Engineers—Radio engineering show 
801 I-T-E Circuit Breaker Co.—Potted resistors 
802 International Rectifier Corp.—Selenium rectifiers 
803 JFD Manufacturing Co.—Piston capacitors 
804 Johnson Co., E. F.—Tube sockets 
805 Jones Div., Howard B. Cinch Mfg. Corp.—Plugs & sockets 
806 Kahle Engineering Co.—Tube & diode production machines 
Kanthal Corp.—Resistance wire 
808 Kay Electric Co.—Microwave noise measuring equip. 


809 Kearfott Co., Inc.—Ku band test set 
810 Kester Solder Co.—Flux-core solders 
811 Keystone Electronics Co.—Miniature quartz crystals 


812 Klein & Sons, Mathias—Pliers, cutting, slim & chain nose 
813 Kulka Electric—Terminal blocks, switches 

814 Kurz-Kasch, Inc.—Instrument & control knobs 

815 Lavoie Laboratories—Manufacturers’ representatives 

816 Lockheed Aircraft Corp.—Engineering personnel 


817 Lomasney & Co., D. A.—Shares of capital stock 
818 Loral Electronics Corp.—Airborne, radar & test equip. 
819 Machlett Laboratories—Coax terminal power triodes 


820 Mallory & Co., Inc., P. R.—Multiple unit carbon controls 
821 Measurements Corp.—Crystal calibrator 

2 Melpar, Inc.—Engineering personnel 

3 Methode Manufacturing Corp.—Printed circuits 

4 Microdot Div., Felts Corp.—Microminiature coax connectors 
5 Minnesota Mining & Mfg. Co.—Extra play magnetic tape 

6 Motorola, Inc.—Engineering personnel 

7 National Vulcanized Fibre Co.—Copper-clad plastics 

8 Norris Thermador Corp.—Transformers 

4 North Electric Mfg. Co.—Rotary armature relays 


ponents 
831 Onan & Sons, Inc., D. W.—Standby electric plants 
832 Oster Mfg. Co., John—Motors, servos, blowers 
833 Phaostron Co.—Multimeters 
834 Phiico Corp.—Crystal diodes 


835 Polarad Electronics Corp.—EHF signal generators & analyzers 
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Polarad Electronics Corp.—Direct reading spectrum analyzer 


arena Electronics Corp.—Microwave multi-pulse spectrum se- 
ector 


Potter Co.—Capacitors, filters 

Precision Paper Tube Co.—Paper tubes, phenol impregnated 
Presto Recording Corp.—Recording discs 

Prodelin, Inc.—Microwave antenna systems 

Pyramid Electric Co.—Radio-TYV components 

Radio Corp. of America—Color TV broadcast equipment 
Radio Corp. of America—Industrial receiving type tubes 
Radic Materials Corp.—Capacitors for printed circuits 
Raytheon Manufacturing Co.—Filamentary subminiature tubes 
Raytheon Manufacturing Co.—Microwave relays, radomes 
Raytheon Manufacturing Co.—Magnetrons ; klystrons 

Relay Sales—Relays 

Republic Steel Corp.—Antenna towers 

Resinite Corp.—Resinated coil forms 

Royal Metal Mfg. Co.—Chairs, stools 

Sanders Associates—Microwave attenuator 

Scherr Co., Inc., George—Projectors, comparator charts 
Sensitive Research Instrument Corp.—Panel instruments 
Shallcross Mfg. Co.—Encapsulated resistors 

Specific Products Co.—WWYV receivers 

Sprague Electric Co.—Miniaturized axial-lead wire wound resistor 
Sprague Electric Co.-—Electrolytic capacitors 

Stackpole Carbon Co.—Resistors, capacitors, cores, switches 
Stainless, Inc.—Antenna towers 

Standard Electronics Corp.—TV transmitters & amplifiers 
Stephens Manufacturing Co.—Condenser microphones 
eee Aircraft Radio Co.—Radio interference & field intensity 
equip. 

Strathers-Dun, Inc.—Hermetically sealed relays 

Sylvania Electric Products Co.—Series string TV tubes 
Sylvania Electric Products Co.—Power transistors 

Sylvania Electric Products, Inc.—Engineering personnel 
Synthane Corp.—Laminated plastics 

Syntronic Instruments, Inc.—Yokes, focus coils 

Telechrome, Inc.—Color TV broadcast equip. 

Texas Instruments, Inc.—Silicon & germanium transistors 
Tinnerman Products, Inc.—Fastenings 

Transradie Ltd.—Low attenuation cable 

Triad Transformer Corp.—lIsolation transformers 

United Transformer Corp.—Miniature transformers, toroids, filters 
Varian Associates—High-power klystrons 

Vectron, Inc.—Potentiometers, power supplies 

Waterman Products Co.—Oscilloscopes 

Weckesser Co.—Cable clips 

White Dental Mfg. Co., S. S.—Negative coefficient resistors 
White Dental Mfg. Co., S. S.—Air abrasive units 

Williams & Co., Inc., C. K.—Ferric oxides 

Zero Manufacturing Co.—Aluminum instrument cases 
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Vacuum Tube Voltmeter. 
Audio Oscillator 
Equalization Filters 


cpm 


ee, 


_—— 


a & 
DA\ VEIN This unit provides the necessary information on transmission character- 
istics for the installation of terminal equipment, for the maintenance of termi- 


nal equipment, and for the field service of transmission lines and terminal 


equipment for microwave relay systems. 
q A N c V | " c | (} N In one portable unit for efficient field use are combined the functions 


which normally would be performed by a separate Vacuum Tube Voltmeter, 


‘ c Audio Oscillator and Equalization Filters. 
i A § 1 i N (; c F | This unit has filters for providing response curves for accurate indication 


of 144, F1A or flat transmission lines. The 12-A also has provision for measure- 
ment of harmonic distortion and has its own self-contained low distortion 


T Y F [ | y = A 1000 cycle oscillator with variable amplitude. 


The amplifier of the 12-A provides range levels from plus 20 to minus 
80 DBM in calibrated steps of 10 Db. The associated meter is calibrated in 
0.5 Db steps. The dynamic characteristics of the indicating meter are such 


Fo l M e a S ul I | ng th e that its response approximates the speed of appreciation of sounds by the ear 
Ch 1 1 This unit has line blocking capacitors for use across central battery 
aracteristics and dial telephone lines 
of Microwave 
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DAVEN © 020° 
THE co. 
Newark 4, New Jersey 
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RCA UHF “PENCIL” TYPES 
.. . for superior efficiency 
in UHF communications. 


...Choose RGA 
Industria 


Receiving- 


RCA PREMIUM TYPES 

.. . for added reliability 
in industrial and 
military environments. 


j To help get your 
~ share of the enormous 


market potential in 


I -! : the expanding industrial 
| ‘Wee lenendte™ and communications 

SA i | uninterrupted use in fields, RCA research and 
< HAE) computer applications. 


bes esa bert manufacturing facilities 
rt bring you this important 
family of industrial 
receiving-type tubes. 


* The line offers you a wide 


latitude in designing 


RCA LOW-NOISE TYPES 
. . . for low-noise 

, Operation in critical 
audio applications. 


“industrial type" circuits 
—and, of course, offers you 
the famous RCA standard 

of performance. 


See the array of RCA Tubes, 
Semiconductor Devices, 
Components, and Test 
Equipment .. . at the IRE 
Show—Booths 151 to 155 


RCA “SPECIAL REDS 2a EL BET ROE 
. . - for exceptional uniformity, TUBE 
stability, dependability, and 


"PRCA VR's and THYRATRONS 
minimum life of 10,000 hours. 


. . . for stability and dependability 
in control circuits. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, N.J. 


FTE 


ee 


